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* SPECIAL OFFER THIS MONTH — SAVE ON TWOI! 
SAVE £2.00 ON ANY 2 GAMES — PAY ONLY £9.00 
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2 EDITORIAL AND YOUR LETTERS: 28 days that shook the Spectrum now shake 
Oric; breaking into schizophrenia; and our cynical view of advertising claims. 


3 NEWS: £100 colour computer from Creativision; Texas £75 16-bit micro; losing a job 
and winning a place in our Top 20; Firth's first BBC Forth; Tomy's £160 Grandstand. 
33 NEWS EXTRA U.S.A.: New micros galore. Intellivision gets brighter while a new age 
dawns for Mattel with Aquarius — the only £130 colour micro with plug-in Flintstones. 
37 COMPUTER CLUB: Simon Beesley — our man in the bearskin and snow-shoes — 
discovers a lost tribe of Nascom owners alive and well and living in the West Midlands. 
3 FIRST BYTES: If you have not passed Go with your brand-new micro go straight to 
First Bytes to collect an introduction to microcomputing and perhaps win #15 of software. 
ORIC V. SPECTRUM: THE SHOOT-OUT: Sinclair was bang on target with the 
Spectrum last year but will the town be big enough for both now Oric is here? 
£150 COLOUR PRINTER: Kathleen Peel reviews Tandy's CGP-115 four-colour 
W printer which will plug into any computer with an RS-232 or Centronics interface. 
Б BBC SOFTWARE SURVEY: Blast your way out of the arcades with Rocket Raid or 
just calm down and admire the economy of a word processor on a chip. 
MOZART LIVES: Not only the first program to bring Wolfgang Amadeus back to life 
but also a hardware add-on which can make your Spectrum sound less like a damp squib. 


DRAGON MAGGOTS: Percy’s performing Maggots will have them writhing in the 
aisles in this brilliantly simple game of lightning reflexes for the Dragon 32. 


6 ACE FOR GAMES: FORTH PAC-MAN: Forth is not just for high-speed calculations 
as Ralph Hilton shows with this arcade game for the Jupiter Ace. 


7 INCREDIBLE SHRINKING COMPUTERS: John Dawson sums up 35 years of 
computer technology — from making noises in troughs of mercury, to silicon chips. 
7 ZX-81 MACHINE-CODE EDITOR: Trevor Hill presents a user-friendly yet truly 
CGP-115 comprehensive monitor for the Sinclair ZX-81. 5 - : 
printer: 81 VIC-20 POLYPHONIC BOOGIE: Adam Macielinski squeezes a honky-tonk piano 
complete with graphics into the 3.5K of an unexpanded Vic. 


8 SPECTRUM WORD PROCESSOR: A complete machine-code word processor for the 
Spectrum by Stuart Nicholls which even lets you create your ‹ own type founts. 


90 BBC MONITOR: Space is of the essence in the BBC and Richard Harris has managed t to 
J fit a commercial-quality monitor into just 2K including a full disassembler. 


g 7 BBC ASSEMBLER: The BBC Micro has the advantage of a built-in assembler but few 
people know how to take full advantage of it. Chris Melville advises. 


100 LANGUAGE LEARNING ON THE ZX-81 AND DRAGON: The Brains show 
how you can use a micro to help you with French — or even Welsh — homework. = 


107 АТОМ ERROR: When your desk-top Dalek starts screaming “Error” at you do not 
panic — just change the error messages to something more helpful. s 


1 1 1 BASIC DICTIONARY: Tony Edwards takes us from Proc to Tab as he nears the 
end of his marathon voyage through the Basic lexicon. 


Vic Boogie — 
page 81. Below, 


ВВС software: page 50. 1 1 3 RESPONSE FRAME: Tim Hartnell tells you how you can differentiate 16K from 


48K Spectrums, gives scrolling tips and tells you how to deal with large ginger cats. 


1 1 5 FINGERTIPS: POCKET COMPUTERS AND CALCULATORS: David 
VJ Pringle with another selection of programs to fit your pocket. 


12 SOFTWARE FILE: 10 program-packed pages full of games, tips, and serious 
applications for the Ace, Atom, ZX-81, BBC, Vic-20, Dragon, Atari and Spectrum. 


13 COMPETITION CORNER: Another exploding puzzle — Telepathic Dangers: a 
winner for the Oric competition and the result of the Star Stone teaser. 


= WIN A LYNX Just comp'ete the crossword and think of a slogan to win this 
Cover photograph by Stephen Oliver. 48K colo > computer — card between pages 26 and 27. 


3883333 
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The igual 
Starts at 16Ka 


The ZX-PANDA is aptly named. 

Not only is it an excellent 16K RAM PACK for the 2X81, but it is 
uniquely expandable at any time to 32K by the addition of an 
expansion module! 


The ZX-PANDA is contoured 
to fit perfectly on your 7081. томон. Сноу 


No wobble. No whiteouts! The ZX-PANDA 16K 
Expandable RAM Pack 
is available through the 
following retailers: 


Available in the U.K. at: 
Greens at Debenhams (all branches). 


So you can start with 16K . . . and grow bigger later! Wigfalls (all branches). 

ZX-PANDA gives you everything you need from a professionally Artic Computing (Hull). Microware (Leicester). 
produced RAM PACK:— Data-Assette (London). RAM Electronics (Fleet). 

Full 16384 bytes of extra Random Access Memory. Afdec Electronics (Basingstoke). Buffer Micro Shop (Streatham). 


Expandable further to 32K by simple ‘plug-in’ module. Fox Electronics (Basingstoke). and other local dealers. 


Custom made case contoured to fit snugly on your ZX81. 
Power-on LED. 
No additional power supply needed. STONECHIP ELECTRONICS 


Compatible with most expansion systems. 
Designed and built in Britain. ГА X ~ р А N D A 
Fully tested and guaranteed for 1 year. 


ZX-PANDA is the RAM Pack to choose for your ZX81 axpansion, 16K EXPANDABLE RAM. 


because, when you want to grow bigger than 16K . . . it couldn't be 
simpler! fa ter information, ple write 1o STONECHIP ELECTRONICS, The rook Industrial Ete, Deaton Lane, 
Aldecshat, Hants. Telephone: (02527 318260. 


THE PROGRAM THAT'S LEAPS 
AHEAD OF ALLTHE REST... 


FROM SOFTWARE FOR ALL 


SEE IT NOW AT YOUR NEAREST SOFTWARE FOR ALL DEALER! 


THE MOST FANTASTIC 


A B&C COMPUTERS FAREHAM COMPUTER CENTRE ROS ELECTRICAL LTD. TECHNOMATIC LTD. 
ACTIO N GAM E FO R 11 Brockstone Road 56 High Street 157-161 Kingston Road 17 Bumley Road 
51. Austell Fareham, Hants Portsmouth London NW10 
Cornwall PL25 30W Tel: 0329 239191 Hants PO2 7EF Tel: 01-450 1500 
TH E BBC M ICRO! Tel: 0728 64463 GAMES WORKSHOP Tel: 0705 812478 WATFORD ELECTRONICS 
H BLADEN COMPUTER SYSTEMS 1 Dalling Road R.M.K. ELECTRONICS LTD. 33-35 Сага Road 
они, 22 Glynne Street Hammersmith, London W6 Hinton House, Station Road Wattord 
Farnworth, Bolton Tel: 01-741 3445 New Milton Herts МО! BED 
Г Lanes BLA DY GAMES WORKSHOP Hants, BH23 6HZ Tel: 0923 40588 
FAST ARCADE PLAY! Tel: 0204 794226 162 Marsden Way Tel: 0425 616110 Зи ма oer [д 
BYTEWARE LTD. Arndale Centre. STORKROSE LTD. 
MODE 2 COLOUR GRAPHICS | "x о-ы КЕШУ з 
Handyside Arcade Ге! M. London ММ г 
AT ITS BEST! Newcastle On Tyne GAMES WORKSHOP Tel: 01-258 0409 [rre di 
E Tel: 0532 617111 Unit 37 SUPERIOR SYSTEMS LTD. 9 
| CARLTON COMPUTERS LTD. Birmingham Shopping Centre 178 West Street AACKOSOFT. 
FI VE T U N ES 1 4 Swanstons Road Birmingham 82 Sheffield Postbus 3111 
Gt Yarmouth Tel: 021-632 4804 South Yorkshire, 51 ЗЕТ 2301 DC Leiden. 
INCREDIBLY ADDICTIVE! Norfolk NR30 ЗМ GAMES WORKSHOP Tel: 0742 755005 Tel: 01880 11446 
s Tel: 0493 58898 95 The Moor, Sheffield 
COMPUTERS FOR ALL Tel: 0742 750114 
72 North Street MANSFIELD COMPUTERS & ELEC 
AVAILABLE NOW Romford, Essex 79 Ratcliffe Gate Mansfield 
[a e Sentia A Tel: 0708 752862 Notts, NG18 28 


AT YOUR SOFTWARE сыш ест SOFTWARE 


FOR ALL DEALER Hers та Lansdown Road, Bath 


Tel: 0225 319705 


ESSEX ‘COMPUTER CENTRE LTD, RAM ESL 
150 Moulsham Street 06 Fleet Road 


Chelmstord, Essex feet Hants, 6013 ВРА =) 
porn cede Programs for the people” 
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ж The POWER of the grid 
is with YOU ! 

ж Now available for — 
ATARI 400/800 — 
16/32/48K 


*GRIDRUNNER 


ж Play the bestselling 
VIC/COMMODORE 64 
game on your ATARI. 

** Discover one of the 
FASTEST, MEANEST 
and most compulsive 
SHOOT -EM-UP games 
ever devised ! 

ж 100% Arcade quality 
machine code -supplied 
onAUTOBOOT TAPE 
CASSETTE -guaranteed 
to wear your joysticks out! 

ж Don't pay ATARI prices 


A, 
COMMODORE 64, 


Y 


b 


VO, 


\ Just 
7 28:50 
for your 
ATARI! , 


geoerale] 


&* Soon for ZX SPECTRUM! 


for ATARI quality ! 


Super Quality бојим. from * LLAMASOFT = 


(DESIGNER — JEFF MINTER) 


VIC 20 
ABDUCTOR [NEW £] 
А classic new space game! ZAP the swirling alien hordes before they ram you — and 
abduct your humanoids! Survive the assault for long enough and you'll get an extra stage on 
ЈЕ ‘spaceship with double firepower! Awesome unexpanded Vic Action. £6.00 + 50р 


GRIDRUNNER [NEW В 
Finally, true arcade quality on the unexpanded VIC! Shoot down the segmented DROIDS 
invading the grid. Beware of the pods and zappers! The awsome speed, sound and 
graphics gives you the best blast available for unexpanded Vic. £6.00 + 50р P&P. 


ANDES ATTACK (8К) Ј 
Your spacecraft must attack the descending aliens and frustrate their evil intent. Fly your 
Ramjet fighter over the Andes mountain range and protect your llamas from kidnap by 
hostile UFOS. Features 5 kinds of UFO, controls include up, down, reverse, fire, thrust and 
smart bomb, Entirely in machine code. Requires 8K expansion and joystick. £8.00 + 50p 
P&P. 

TRAXX MIC (8K + EXPANSION) J 
This is VIC 20 cross breed between the now famed ‘Packman’ and the game ‘Quix’. All in 
machine code, fast and fun with joystick controls, uses Hi-Res colour graphics. 8K or larger 
expansion needed. Only £6.00 + 50p P&P complete with instructions. 


THE VERY FIRST COMMODORE 64 GAMES 
ATTACK OF THE MUTANT CAMELS J 
Planet earth needs you! Hostile aliens have used genetic eee 10 mutate camels 
from normally harmless beasts into 90 foot high, neutronium shielded, laser-spitting death 
сатејз! Can you fly your tiny, manoeuvrable fighter over the mountainous landscape to 
weaken and destroy the camels before they invade the human stronghold! You must 
withstand withering laser fire and alien UFOs, Game action stretches over 10 screen 
lengths and features superb scrolling, scanner, 1/2 player actions and unbelievable 
animation! Play this game and you'll never be able to visit a zoo again without getting an 
itchy trigger finger! Awesome mvc action! £8.50 + 50р PAP. 

ROX-64 

Rox is a challenging game involving the defence of your lunar base from a deadly meteor 
shower. Rox-64 | amazing sprite graphics displays and spacy sound effects, and an 
awesome 'mothership display if you win the game. Top 10 scores are tabled along with their 
names. This program shows just what can be achieved using only Commodore-64 basic. 
Study the listing and learn how to use sprites and sound on this outstanding machine. 
£4.95 + 50р РАР. 


GRIDRUNNER 64 Ј 

The No. 1 best game for the Vic has been improved for your COMMODORE 64! Gridrunner 
is а smash hitin the USA. Now experience tne h'ghtning-fast challenge ot tne gna on tne 64. 

Features 31 skill levels and excellent sound and graphics. Sore trigger finger free with every 
game! £8.50 + 50р P&P. 
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J = JOYSTICK CONTROL 


SPECTRUM 


GRAPHICS CREATOR (16K) 

Not just another character editor! Allows you to define not only the 21 user definable 
characters. Also allows you to change the entire 96 character ASCII set. Creates BYTES 
files ready for you to load into your own programs. Includes advanced Reflect, Invert, Field 
commands etc. Complete with full documentation. Bin the BIN statement and use 

Creator with its easy on-screen cursor editing. £2.95 + 50р РАР. 

BOMBER (16K) 

Yes, a full feature version of the popular game ‘Blitz’, supplied for the 16K or 48K Spectrum. 

For only £2.95 + 50р P&P. 

HEADBANGER (48K) 

Colourful new game starring Chico the headbanger who you must guide to riches through 
an increasing shower of heavy metal. Gain bonuses for headbanging but be sure to take an 
‘aspirin when the pain {з too muchi Basic + тус to speed up action. Great graphics, nice 
animation. Will even drive William Stuart system's voice Sntnesiser to produce speech 
output. Can you attain the grade of "Rocker One' or will you be "Barry Manilow Class 
5°? Start headbanging to-day and find out, £4.95 NEW. 

SUPERDEFLEX (48K) 

Bounce ‘Sid’, the space invader, around the screen into the power pods, keeping away of 
course from the devil who chases you around the screen. Steer with your Defiex shields, but 
beware the mines or you may be buried alive! Superb graphics and fantastic sound on the 
48K Spectrum only. ny £4.95 on cassette + 50р РАР, 


ATARI 400-800 


TURBOFLEX 

Superb ultra-fast and totally new ball game. Uses ATARI's unique features to the full 
Incorporates superb colourísound effects and uses Player/Missile graphics. Tables top 10 
scores along with Scorer's name. £6.00 + 50р РАР. 

GRAPHICS/CHARACTER CREATOR 

Now you can define your own custom character sets, or edit existing sets. Results are fully 
displayed on screen іп modes 0, 1, 2. Special features include reflect, invert, save character 
sets etc. Supplied on cassette with data sheet only £8.00 + S0p P&P. 


ZX81 LLAMASOFT 


CENTIPEDE (16K) 

те ORIGINAL game from the ORIGINAL author. 
This is the identical program to that being sold by 
other companies for three times our price. The 
game has received ecstatic reviews in the comput- 
Ing press. Program has 30 speed levels and ever 
increasing Centipede hordes. Tables top 10 
scores and names, Why wait to pay more? Only 
£1.95 + 50p PAP. 


Dept. YC 
Tadley, Hants 
В! 8 SBN. 
Tel: 07356-4478 


Trade enquiries 
welcome. 


SOFTWARE 
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ATARI PRICES REDUCED 


We at Silica Shop are pleased to announce some 


reductions in the prices of the Atari 400/800 
computers. We believe that the Atari at its 


new price will become the U.K.'s most popular per- 
sonal computer and have therefore set up the Silica 
Atari Users Club. This club already has a library of 


programs and with your purchase of a 400 


or 800 computer we will give you the first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 


‘omplete the reply coupon and we'll send 


you full details. Alternatively give us a ring on 01-301 
1111 or 01-309 1111 


with 


ATARI 400 


ae £199 


with 


ATARI 400 


u^ £248 


with 


ATARI 800 


пао £449 


| 400/800 SOFTWARE & PERIPHERALS 


Don't buy a T.V. game! Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 
Programming cartridge (£35) and try your hand at programming using the easy to learn BASIC language. Or if you are interested in business 


applications, you can buy the Atari 800 + Disk Drive + Printer together with a selection of business packages. 


Silica Shop have put together a full catalogue and price list giving details of all the peripherals as well as the extensive range of software that is now 
available for the Atari 400/800. The Atari is now one of the best supported personal computers. Send NOW for Silica Shop's catalogue and price list 


as well as details on our users club. 
THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE: 


ACCESSORIES. Mountain Shoot BUSINESS. ОҮМАСОМР Мате Тас-Тов. Seram Castle. ‘Sleazy Adventure Jawbreaker PROGRAMMING 
сше Нед Calculator Alpha Fighter Metric & Prob Sol; States А Capitali Centurion Solitaire Mission Asteroid AIDS from Atari 
Саша Stor Flite Database Manageme толь Touch Typing Checker King Space Chase Moushattack Assembler Cator 
Diskettes Sunday бои Decision Maker Music Terms/Notatn Chinese Puzzie Space Trek Threshold. Diembler (АРХ) 
Joysticks Graph- ht Musical Computer — EMISOFTWARE Codecracker ‘Sultans Palace Ulysses/Golden Fl — Microsoft Basie 
Le'Stick= Joystick AUTOMATED invoicing Intruder А My First Alphabet Gritiay Mentage ^ Comady Diskette Tact Trek Wizard & Princes Рисм (АРХ) 
Mac Supplies SIMULATIONS — Libraran Monarch Number Blast Cribbage/Dominoes Dice Poker Terry Pilot (Consumer) 
Piles Crush Crumble Сър Mort & Loan Amal — Moonorobe Polvcalc De Dog Daze Wizards Gola PERIPHERALS Pilot (Educator) 
Datestones of Ayn Nominal Ledger — Moving Maze Presidents OF US. European Scene Jig Domination Wizards Revenge Centronics Printers Programming Kit 
Dragons Eve Poy jominoes Jigsaw Quiz Master Hickory Diekony ^ Downhil Disk беле 
Invaion Orion Personal Fini Mgmt Rings of The Emo — Starware Humpty Dumpty Eastern Front ENTERTAINMENT Epsom Printers SANTA CAI 
Rescue at Rigel Purchase Ledger Space Tiit Stereo 3D Graphics Jumbo Jet Lander Galahad & Holy Сп from A] Program Recorder Basics of Animation 
Ricochet Sales Ledger Бресе Trap Three А Math Sys Snooker & Biluerds Graphics/Sound R5232 Interface Bobs Business 
No 3 Mission Imo Star Warrior Statistics Y Stud Poker Video Math Flash Submarine Commer Jax Display Lists 
No Voodoo Cast Temple of Apshai Stock Control Triple Blockade Wordmaker Super Cubes & Tilt Graphics Machine 
Моб Тһе Count Upper Reaches Api  Telelink 1 Tournament Pool 12 Memory RAM Kias 182 
No6 Strange Ody Visicale EDUCATION EDUCATION Horizontal Scrolling 
№7 Mystery Fun BOOKS Weekly Planner from АРХ from ATARI ENTERTAINMENT Midas Touch PERSONAL INT Master Memory Map. 
Моб Pyramid of D Basic Ret Manual” — WordProcemor  Alpicaic Conv French from АРХ Minotaor from АРХ. Mini Word Proceor. 
Мод Ghost Town Compute Atari DOS Айы of Саада Conv Alen €99 баби Howitter Абу Mune Sywem Page Flipping 
No 10Swv Island 1 Compute Sk At CRYSTALWARE ^ Cubbyholer Conv Anil Preschool Games Space Invaders. Banner Generator — Player Missile Gr 
Мо 11 59у island 2 Compute Magazine Beneat The Pyram Elementary Biology Соли Spanish Arten Pro Bowling Stor Raiders Blackjack Tutor — Player Plano 
No 12 Golden Voy De Re Atari Fantasyland 20417 Frogmaster Energy Czar Avalanche Pushover Super Breakout Going To The Dogs Sounds 
Angie Worms DOS Utilities Li Galactic Quest Hickory Dickory European СА Caps Babel Rabbow Video Easel Keyboard Organ Vertical Serotling 
Detlections DOS2 Manual House Of Usher inst Comptg Oem Hangman Blackjack Casino Reversi и Morse Code Tutor 
Galactic Empire Мас Atari Books Savas Of Mar топос invit To Prog V/2/3. Block Buster Saimon Run Personal Fitness Pro 
Galactic Trader Op System Listing Waterloo Letterman Kingdom Block "Em 741 Landing Simu Player Plano 
Шла Lander Wiley Manus! World War 11 Maoware Монс Composer Bumper Poo! Seven Card Stud Sketchpad 
ү э в L с » ] | |» « ab AG ML LLL 
10 | °, 4 4 | D -= . 
у : ] ] = | AA. 
2 т Y FREE LITERATURE 
ДА m | 1 ат interested in purchasing an Atari 400/800 computer and 
и ull Г vould like to receive copies of your brochures and test reports 
ET h as well as your price list covering all of the available Hardware 
| | Ji and Software: 
T * nui чи чай "ш шї E E | Мате........ M > 
к . | EN EN Address. У Ss 06 " 
К 1 ШҮП | |" ЖЫ ЫБ 
E 5 : um | г 5 Я : 
| SILICA SHOP LIMITED Ў | ~ | 
Dept. YC0283, 1-4 The Mews, Hatherley Road, Sidcup, "шш чы чи "иш ч лане Bes 


> Kent РА14 4DX. Telephone 01-301 1111 or 01-309 1111, 
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At Mem 
we realise the poten 


MEMOPAK 16K For those just setting 
ош on the road to real computing, this pack 
transforms the ZX8 from a toy to a powerful 
computer. Data storage, extended programming 
and complex displays become feasible. 

For even greater capacity, memory packs can 
be added together (16+ 16K or 16+32K) 

The MEMOPAK 32K and the MEMOPAK 
64K offer large memories at economical prices. 


MEMOPAK 16K 


и l 
| MEMOPAK Centronics I/F 
The BASIC commands LPRINT, 1 
| COPY are used to print on am 
type printer. All ASCII characters are generated 


and uode takes place automatically within 
f ће pack tals give lower с: 
16K: £29.90 Айы! fies alor high езип pining 
32K: £49.95 ane 


incVAT| 
64K: £79.00 


inclusive of VAT 


It all adds up to an efficient, 
modular computer system 


The Memotech approach to microcomputing is to take to the Memopak 16K or even to the Sinclair 16K RAM pack. 
the well-proven and popular ZX81 as the heart of a modular 2) The HRG firmware allows commonly used constructions 


system. This small computer houses the powerful Z80A (such as scrolling, shading and labelling graphs), to be called 
processing unit and acts as the central processor module by a few simple commands. 3) The Centronics I/F converts 
through which the Memopaks operate. ZX81 character codes into ASCII and extends the print line to 
Memotech has a reputation for professional quality, the width of the printer, still using the LLIST, LPRINT and 
producing units which are designed to fit perfectly, to look COPY commands. 
well-balanced, and to work efficiently and reliably. As one example, a system with 16K of memory and 
The modular approach gives ZX81 owners the freedom to Memocalc is all that is required to perform the same | 
design the system they really need. Furthermore, the sophisticated numerical projections as a computer at 10 times | 


intercompatibility of the modules ensures that later additions the price. The problem may be as complicated as a cash flow 

will click straight іп, to give you a system that grows with your or production schedule, or as simple as household accounts or 

ambitions and abilities. pocket money budgeting. If your bank manager wants to see a 
To ensure that your expectations are realised, care is taken cash flow, then a single print instruction to the Centronics I/F 

at every stage to design features into the system to anticipate will give a printout which is more than acceptable. 

your needs. For example: The example system which is shown, on the other hand, 

1) Memories are cumulative e.g. 16K and 32K can be added would satisfy the needs of someone who wanted to enter data 


How it all fits together 155555: canbe combined 
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tialof your ZX81... 


| MEMOCALC The screen display behaves 
as a ‘window’ on a large sheet of paper on 
which a table of numbers is laid out. The. 
maximum size of the table is determined by the 
memory capacity, and with a MEMOPAK 64K 
a table of up to 7000 numbers with up to 250 
rows or 99 columns can be specified. Each 
location in the table can be either a number 
which is keyed in or a formula which generates. 
anumber. 

£29.90 inc VAT 


түттү lk 


Bs] 
MEMOPAK HRG This pack breaks 
down the constraints imposed by operating at 
the 2Х81 character level and allows high 
definition displays to be generated. All 248 x 192 
individual pixels can be controlled using simple 
commands, and the built in software enables 
the user to work interactively at the dot, 
character, block and page levels. Scrolling, 
flashing and animation are all here. 
£39.90 inc VAT 


MEMOTECH KEYBOARD 
The Memotech plug-in Keyboard plus buffer 
pack takes the effort out of data entry for ZX81 
users. The Keyboard has alight professional 
touch and is housed in an elegant aluminium 
case. The simple plug-in system means that you 
are not obliged to open up your 281, use a 
soldering iron or invalidate your ZX81 

warranty. 

£49.95 inc VAT 


KEYBOARD BUFFER PAK 

The Buffer Pak performs a “housekeeping” 
function for the Keyboard, interfacing directly 
with the port at the back of your ZX81. 


F 

To: Memotech Limited, Witney, Oxon, OX8 6BX 

Tel: Witney 2977, Telex 83372 Memtec С | 
Please send me the following Memotech products: 


via a light-touch keyboard, construct and label graphs, and 
then copy the screen to an 80-column printer. Only 16K of 
memory is shown here but with additional memory, more than 
one video page can be stored. Up to 7 pages can be displayed 
in rapid succession to give animated displays. 

Looking forward, Memotech will continue to back the 
ZX81 through 1983 with fast storage devices, pressure sensitive 
electronic drawing boards and more software packs including a 
Wordprocessor, an RS232 Interface and a Z80 Assembler. 


MEMOTECH 


Please add £2.00 | 
per item to cover 
post and packing | 


| enclose а cheque/P.O. for 
or please debit my Access/Barclaycard account number 


[as ИЕ ТЕ ПРВЕ 


Signature Date 


| Name and Address 
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Hewson Consultants 


We proudly announce our 1983 range of 


SPECTRUM CASSETTES 
NIGHTFLITE 16 and 48K FLIGHT SIMULATOR 


NIGHTFLITE puts you at the controls of a 


light aircraft flying at night. You can: AIH 
Climb, descend, take off, ALT 
Land, bank left or right, 

Navigate between beacons, FL 
Raise/lower the flaps, GR 
Raise/lower the undercarriage, VSI 
Adjust engine rpm, WIN 
Raise/lower the nose varying amounts. 

Runway lights appear on approach. ADF 
5 modes including Autopilot. ILS 


Written by a qualified light aircraft pilot. 


a £5.95 our runaway best seller 


— artificial horizon 
— altitude in ft 


HDG - heading in compass degrees 


— flaps up/down 

— gear up/down 

— vertical speed indicator 
D- wind direction/velocity 


DME -distance measure equipment 


— automatic direction finder 
— instrument landing system 


VOR - УНР отп! directional range 


Available through М/ Н SMITHS and many independent micro-computer shops 


COMING SOON:- 


16 and 48K 

4or 8 Mazes, Highest score to date, 
4independent guardians, 3 lives, 

Full colour, Fast machine code action. 


BACKGAMMON сек 


8 Levels of play from novice to expert. 

Full colour display of tables and dice. 

Gamble on asingle game or a series, double or 
quits. All the features of the ancient game. 
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AIR TRAFFIC CONTROL-puts you in command at Heathrow Airport 


£5.95 


All action game 


£5.95 


Are you 
fastenough? 


SPECVADERS лек 


Defeat each squadron of Beeple Zaps 
and another appears only closer. 
Cyrian mothership with ejecting Zeetle 
Baps. 


4 £5.95 


Areal challenge 


£5.95 


Another first 


COUNTRIES 
OF THE WORLD 


16 and 48K on one cassette 
Countries of the world is an 
educational package designed to give 
an appreciation of the location of all the 
main countries and some information 
aboutthem. 

16K version displays a world map, 


боомт GF THE worn — 


£5.95 


Mr SCORE у «а и 


АЛАНА RRERR 


5levels of play from Orions snails pace 


to close your eyes and hope. 

Real time scoring.3 lives. Pan galactic 
gargle blaster for highest score. 
Descending asteriods. 


TG 


m | 


shows the position of each country and 
names its capital. 

48K version; all the above plus prints 
the population, size, currency, and 
main languages of each country, and 
statistics on largest and smallest 
countries etc. 


Hewson Consultants 
SPECTRUM BOOKS 
40 BEST MACHINE CODE ROUTINES 


Available through Computer Bookshops 
and WHSMITH. 


PILOT — MODE 7 AUTOLANDING 


PILOT 16K (zxs1) 


Fly your own aircraft. 
Instruments : 

Artificial Horizon, 
Automatic Direction Finder, 
Instrument Landing System. 
Readouts: 

RPM, Flaps, Heading etc. 


RETAILERS 


We are continually on the look out for new. 
outlets. if you are interested in stocking 
the items advertised here, write to us for 
our trade rates. 


URGENT 


We require high quality Spectrum and 
Dragon software. Good royalties paid. 
Send your samples today for fast 
evaluation. 


THE PROGRAMS 


The programs advertised here are 
available from computer bookshops with 
asoftware stand, and many independent 
micro-computer shops. 


£5.95 


FOR THE ZX SPECTRUM 


By Andrew Hewson and John Hardman 
Section A: Three chapters explaining what you 
need to know about Z80 machine code on the 
Spectrum. 

Howto load and save machine code. 
Howto use the system variables. 

How memory is organised. 

How program lines are stored. 

How to use the stack, the display, the 
attribute files. 

How to call ROM routines ~ where they are 
and whatthey do. 

The structure of 280 code — plus a valuable 
glossary. 


20 BEST PROGRAMS FOR THE ZX SPECTRUM 


By Andrew Hewson 

Program titles include: 

Machine Code Editor — Write, modify, extend 
and load machine code using this all-basic 
program. No need to use an Assembler when 
you havethis program. 

Index File- Learn about fixed length records, 
save numeric and string information, add to, 
sort, modify, delete and print your records. 
Ideal as a computer based filing system. 
Duckshoot- Learn howto manipulate the 


HINTS & TIPS FOR 
THE 2Х81 


Passing data between programmes, 

Calling subroutines from cassette, 

Machine code programmes. 

Bits, bytes, addresses and hexodecimal plus 
much more. 


£3.95 


BEST SELLERS 


£5.95 

Section B: 40 routines including, 
€ Scroll up, down, sideto side by pixel or by 

character. 
@ Search and replace, token swap, string 
search. 
Rotate character, invert character— 
horizontally and vertically. 
Line renumber—including GOSUBs, 
GOTOs, RUNetc. 


This book teaches the beginner all he needs to 
know ina simple, easy-to-learn form and its an 
invaluable reference work for the expert too! 


£5.95 


attributes file andhave fun atthe same time. 
Graphix- Construct up to 210 graphics 
Characters with the full on-screen editing 
facilities, enhance and modify them and recall 
them later to build a detailed display to save on 
cassette. 

Spiromania—A program to stretch your artistic 
talants, imagination and ingenuity. Draws а 
limitless variety of curves and spirals. 

Plus: FOOTBALL, DIGITISER, DIARY and many 
more. 


PUCKMAN 16К (2ха!) £5.95 


3 Mazes. 

Highest score to date. 
4Independent guardians. 
Magic strawberriés. 


r 
ORDER FORM 


Make cheques/PO's payable to. 


Hewson Consultants ves 
Quantity Product Cost 
| 
| 5 
| == = — - = 
Name Total 
| (Biock Capitais Please] 
| Address & »- 
| a —= "Signed — = ==, 


| My Access/Barclaycard No. is 


| Postto: HEWSON CONSULTANTS, 60A St Mary’s Street, Wallingford, Oxon OX10 OEL. 


! Tel (0491) 36307. 
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LLL ЦИЕ 


If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911. London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 1096 down, then 1096 per month for a further 
nine months (to nearest penny). Example: Atari 400 48K. 
Cash price £299. Credit terms: £29.90 down, then £29.90 
per month for nine months. Total £299. Credit quotations 
on request. This offer subject to approval which can take up 
to 48 hours (APR = 0%). 


DRAGON 32 


THE NEW COMMODORE 64 


The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 
(AF56L) Only £339.00 


THE AMAZING ATARI COMPUTERS 


4 Consoles Available: 


The amazing new British computer 
with а full-travel standard keyboard, 
a 16-bit microprocessor, 32K RAM 
fitted (expandable to 64K and later to 
256K!!), 9 colours, hi-res graphics 
and Microsoft extended colour 
BASIC (the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it has 
a printer interface (Centronics-type), 
joysticks are available and it's in- 
credible value for money. 

(AF57M) Only £199.50. 

Lots of new Dragon software 
available. 


Teach Yourseit Programs 
e 5с.16к-үблах £38 95 
&C-T6K-YGaSY £3995 
SC-16K-YG46A (3995 
SC-19 YG478. £3 

2C 16х убаво £19.95 
1C-16K-YGS6L £14 95 
JC тк YGSTM #1486 


"Ken 2 (3 Programs 


1C-16x-8G02C 
1D-32K-K8Z3A £2 


1с-ак-үбати/ £19.95 
С К ВОБТХ #2295 


1С. 32-86066 £6995 
10 24K-KB248 £27 50 


Тоба Tutor Fest 6 
Page 6 


Business Programs 


Viseale 10-32K-YLISN £119.95 
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Аш Word Processor 


Unystes & Golden Fleece 


Atari 400, 16K RAM (AF36P) £249.95 
Atari 400, 48K RAM (AF37S) £299.00 
Atari 800, 16K RAM (AF02C) £399.00 
Atari 800, 48K RAM (AF55K) £440.00 


* All above with BASIC & handbooks 
Carriage free, delivery next day 
by Datapost 


Other hardware: 
Cassette Recorder 

Disk Drive 

Thermal Printer 

Epson MXBOT Mk 11 
Epson MX80F/T Mk 111 
Printer Interface for 400 
Printer Interface for 800 
Interface Module 
Versawriter 


(AF28F) £50.00 
(AFO6G) £299.95 
(AFO4E) £265.00 
(AF38R) 2399.95 
(AFAOT) £447.35 
(AF41U) £59.95 
(AF42V) £59.95 
(AF29G) £135.00 
(AFA3W) £199.95 


16K RAM Module (AFOBJ) £55.00 
48K RAM Module for 400 (AFA4X) £99.95 
48K Upgrade for 400 (AF45Y) £75.00 
Floppy Disk (YX87U) £2.50 
Le Stick (AC45Y) £24.95 
Joystick Controllers (Pair) (AC37S) £13.95 
Paddle Controllers (Pair) (АСЗОН) £13.95 


For full det 


sk for our hardwar 


fe sae 


ө! (XH54J) SAE appreciated 
JOIN THE U.K. ATARI COMPUTER OWNERS’ CLUB. 


An independent users’ group. Four issues of the club magazine for only £3.00! Address your subscription to Воп 
Issue 1 of the club magazine featured a tutorial on character set redefinition and contained a collection of demonstration and 
games programs and lots more. Issue 2 featured a tutorial on player/ missile graphics, an article about graphics on computers, а 
selection of members’ contributions to the program library and much more. 


THE FINEST SELECTION OF ATARI SOFTWARE 


ось ак vay £9936 


1С 32к-8611М #1058 


ус-зак-в0140 £1450 


>. Y 
Mystery Fun Mouse 
Pyramid О! Doom 
Ghost Town 
Savage island 


20 400 80824 120 04 Savage Island п 


Ј £795 


24K вот £1795 


War Gamer. 
Tre Sraniered Арапе 


y Raider 


#1795 


{1795 


1C-24K-BQ11M 1795 


10:32 воб5у (18.05 


10-48K-B098G £28.95 
1C-10X-KBOQA 12595 
1C-40«-BG63T £28 95 
C 48K BG7IN £1895 
1С 24к 80338 £1795 
1С 180-8С83Е £1) 95 
16 зак 86816 #11 95 
1С з2қ квзвя £2895 
1С 40X-KBO!B £28.95 
10-32K-KB40T £1795 
1С-10-8068у 1195 
1C-16«-8G87U {1196 
1C-32K-8G85G £11 95 
16 32k KBATU #2895 


1E-8K-YG6SW £29 95 
10-48K-KB12N £2750 


THE NEW 
MAPSOFT CATALOGUE 


A comprehensive guide to what's 
available. Price £1. 


THE NEW 
MAPLIN CATALOGUE 


contains full details of all the 
computers and most of the software 
Shown here and much more. On 
sale now in all branches of W.H. 
Smith price £1.25. Or send £1.50 to 
P.O. Box 3, Rayleigh, Essex. 


VIC20 COLOUR COMPUTER 


Hardware Cassette (16x; icom (1995 
MIC20 Console IAFA78) £16999 ck Control Cassette (+8) (AC94C) £1995 
с AFABC| £4495 VIC File Dak (+16K) АС95О) £24.95 

(AF490) £23000 VIC Writer Disk (85) ЧАСЗБЕ £2495 


ATARI SOFTWARE continued 


э эв 


ЈЕ ак квазуу 
10 YéK-8069A 
JE-8K-BG52G £2: 

X-ÜG248 (2750 “боаз & Bones 
16K-BG42V £1095 ribage & Dominos ' 


а C-16K-8018U #3435 


ак кваах ње (AFSOE) £39600 — VIC Writer Cassette (+8X) АСВТЕ £1995 
24k KBY7T (AFSIF) £2095 Education (CSE & GCE '0' Level Rewsion) 
AF 526) А а and require at least BK expansion 
ә Ак53м) 
Wordrace (Patt 2) 10.32k KB1X. (15 66 


English Language ACSOG) £999 

Mathematics Y (ACS) £999 

(ВСОФАЈ £999 

£999 

£555 

£993 

ВСЕ) £999 

(COM) (995 

iBCO6G) £999 

Programming Aid Аснова com 111 үем olds 186074) £999 

function Key programming etc (ACSSK] На for Sto 11 year olas (COR) (959 
Machine Code Monitor (CSB al Knowledge for 9 to 11 year olds 

aie an (BCO) (эээ 

Software (all 3K unless stated) ling for 910 11 year olds’ (ВСТО) £999 

introduction to BASIC Cassettes 

pans (Acs7M) Ali cassette based and require st least ВК expansion 

Pan à IACSBN) йү 

Game Programs Отан см) £999 

er Carte э o Your Own Ю (ec 1998 

i Battle С AC 1 Juno iQ (cix) £999 

Know Your Own Personaity _ (BCl4Q) £999 


10 40€ K1M £18 6: 
1C-16K-BQ48C £ 
1C-16K-BO3BR £14.95 


ACSI 
/AC37S 

(ACaSY) 
(ACOH) 


с-з2к.квб5к C1 
зак-в0165 1095 


Home Programs 


1C-16K-XBG&v. £ 
C тек азва 11 


Master Memory Мар. £400 Books About VIC 
De Re Atar, #1695 Programming on the V 
Operating System User's Manual завио valed 

8 Hardware Manual 1655 гатты Relerence 
Atari Basic Learning By Using £524 Business Programs. 
Games For The At £445 Simplicalc Disk (+1 6x) 

Base £680 

Atari Sound & Graphs WAI9N £825 


Aran Со 


wage Subroutines 
WAOSF £1245 

acing WASIU £1 
WAASY {1300 
AWAOQA {82 


Send sos now tor ow new software аби with 
дима of most of the above programs 

Order As XHS2G — Issue 3. 

Key: C = Cassette D = Disk E » Carinóge 

2C = 2 Casser BK. 16K shows полети 


LS 


Home Entertarenent 


Maplin Electronic Supplies Ltd., P.O. Box 3, Rayleigh, 
Essex. Tel: Southend (0702) 552911/554155. 
Demonstrations at our shops NOW. See the computers in action at 


et = 159-161 King St., Hammersmith W6. Tel: 01-748 0926 
среске Price ime of going to рге р 
сопран Chen ceed CR Даја 284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 


Note: Order codes shown in brackets. 


amens & 8 Bail Poo! 


Lynton Square, Perry Barr, Birmingham: Tel: (021) 356 7292. 
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IF YOU WANT PROFESSIONAL 
DEALER THERES A NEW 


From now on, you won't have to look far for a totally professional home computer dealer. 
Just look for the name that says it all. COMPUTERS FOR ALL 

It's the newest and most exciting network of Micro dealers in the U.K. 

The ideal places to buy, browse, seek advice and after-sales 

service . . . professional service! 

Every COMPUTERS FOR ALL dealer is dedicated to giving you, the customer, 

exactly what you have always wanted . . . a shop or store that knows about computers, 
capable of helping you sort out what's right for your needs; expertise 

in giving sound advice, knowledgeable in technical matters. 

If you've ever bought from the usual retailer who just stocks and sells, 

you'll appreciate the difference! 

A COMPUTERS FOR ALL dealer is a shop where people matter . . . why not 

call in at your local one today. You'll get a friendly welcome! 
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SERVICE FROMA COMPUTER 
NAME TOLOOK FOR: 


FRIENDLY SERVICE AND THE WORLD'S FINEST MICROS! > 
You'll find a wide range of popular Micros at a COMPUTERS FOR ALL dealer 

Atari 400 and 800, DRAGON 32, Commodore 64, Oric 1 (48K) and 

BBC Micro to name a just few! Plus of course, the sort of dealer eum 
who can (and will) explain which me 
one is best for your needs! 


HARDWARE, SOFTWARE TOO! Y 
A COMPUTERS FOR ALL dealer also stocks a great deal of the very best ee WV 
and software, so that you can expand into new worlds of computing. 

Everything from equipment like EPSON and SEIKOSHA printers to a fantastic new range 

of ATARI software direct from the U.S.A.! 

Of course, you'll also find lots of other items of interest at a COMPUTERS FOR ALL dealer. 

Books, BBC Software, DRAGON 32 Software . . . 

the list is endless! ; 
Call now at your local shop ог store. 
Look for the name that says it all . . . 


COMPUTERS FOR ALL 

Where to find your COMPUTERS FOR ALL DEALER 

ANIROG COMPUTERS COMPUTERS FOR ALL D. V. MARTIN LTD. STEVE'S COMPUTER CO.LTD. 
26 Balcombe Gardens T2 North Street 13 Bridge Street Castle Arcade 

Horley, Surrey 01-648 3471 Romford, Essex Belfast, N. Ireland Cardiff, South Glamorgan 
BITS & BYTES 0708-752862 (two lines) 0232-226434 0222-4 

44 Fore Street CRYSTAL COMPUTERS MEDWAY COMPUTERS TWILLSTAR COMPUTERS 
Ilfracombe, Devon 209 Union Street 141 New Road 17 Regina Road 

0271-62801 Torquay, povon Chatham, Kent Southall, Middlesex 
CARLTON COMPUTERS 0803-2269 0634-826080 -574 5271 

4 Swanstons Road DAN EVANS (BARRY)LTD. MERCATOR COMPUTER WEYTECH COMPUTER 
Great Yarmouth, Norfolk 81 Holton Road SYSTEMS SYSTEMS DIVISION 
0493-58898 Barry, South Glamorgan 3 Whiteladies Road 20 St. Edmunds Street 
COMPUTASOLVE 0446-734242 Clifton, Bristol Weymouth, Dorset 03057-79881 
8 Central Parade EMPRISE LTD. 0272-731079 KELLY'S 

St. Marks Hill 58 East Street MOBILE MICROS COMPUTERMARKET 
Surbiton, Surrey Colchester, Essex 2 Castle Street 221 Dartmouth Road 

01-390 5135 0206-870353 Thornbury, Bristol Sydenham, London SE26 407 
COMPUTER CORNER EMPRISE LTD. 0454-418383 01-699 4399/6202 

с/о The Wickford Video Co. За Baddow Road 

15 The Broadway Chelmsford, Essex 

Wickford, Essex 0245-356834 

03744-3710 KENNETH WARD 

COMPUTER SYSTEMS COMPUTERS COM PUTERS 

(TORBAY) KF&R House, London Road, 

Pump Street, Brixham, Devon Ascot, Berkshire 

08045-6565/6 0990-22275 


"THE SHOP WHERE PEOPLE MATTER" 
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ANIROG SOFTWARE 


KRAZY KONG 16K VIC 20 
All the thrills of the arcade game have been brought to life 
on this expanded screen, extra large characters and multi- 
Screen presentation. Rolling barrels, hammer etc. are 
featured in the action inside King Dong's lair as you try to 
rescue the boy he has abducted. K.B./J.S. £6. 


ZOK'S KINGDOM 16K VIC 20 
An afternoon stroll turns into a nightmare. A footslip and 
you fall down the biztual hole leading to the middle earth 
kingdom of ZOK. A harsh and cunning ruler by any 
standards. You are challenged to a battle of wits and 
endurance as the battle for survival starts in earnest. 

K.B. £6 


DRACULA 3K VIC 20 
Count Dracula is asleep somewhere in his castle. He rises at 
mid-night and you must find him and drive a stake through 
his heart before he rises. A multi-screen graphic adventure. 

K.B. £6. 


HOPPER 16/ 48K SPECTRUM 
SPECTRUM version of FROGGER with same features and 
brilliant graphics. K.B. £6. 


PHARAOH'S TOMB 16K VIC 20 
A graphical adventure game set in a pyramid. Once you 
enter, the only way out is with the aid of a key which 
unlocks the mystery of the Pharao's tomb. Beware of the 
mantraps the ancient Egyptians so painstakingly built. One 
false move and you will meet the same fate as befell other 
tomb robbers over thousands of years. 


FROGGER UNEXP. VIC 20 
Popular arcade game. All machine code with brilliant colour 
graphics and sound effect. Features include snakes, 
crocodiles, lady frogs, turtles, cars, lorries and logs 
K.B./J.S. £6 


CAVERN FIGHTER UNEXP. VIC 20 
All М/С version of SCRAMBLE. Lasers, bombs, 
continuous scoring and sound effects give all the thrills of 
arcade game. Pilot your space ship through the tortuous 
tunnels and caverns destroying enemy missile launchers, 
fuel dumps and airborne fire saucers. Four ships to 
complete mission. 10 skill levels. K.B./J.S. £6 


CRAWLER UNEXP. VIC 20 
Armed with a laser gun, you must destroy the centipede. 
Destroy his mushroom cover and his allies mushroom 
laying flea and the homing spider. Fast and furious game. 

J.S. £6. 


SEVEN PROGRAMS (VOL 1) UNEXP. VIC 20 
This exciting collection of seven games, all in Hi-Res 
graphics include popular board game Othello plus Bomber, 
Slalom, Bounce Out, Snake, Memory and Lunar Docker. 

K.B. £6. 


SEVEN PROGRAMS (VOL 2) UNEXP. VIC 20 
This pack with all games in Hi-Res graphics contains 
graphical adventure game Goblin’s Gold plus Ghosts, 
Breakout, Dare Devil, Minefiled, Grand Prix and Cobra. 
K.B. £6. 
TINY TOTS SEVEN UNEXP. VIC 20 
Seven games for young children. All games are in Hi-Res 
graphics with bright graphics. The games include Super 
Snap, Simon, Bombs Away, Noughts and crosses, Duck 
Shoot, Mad Drivers and Santa. K.B. £6 


GENEROUS DEALERS DISCOUNT AVAILABLE 
AREA AGENCIES AVAILABLE. 
SOFTWARE WRITERS 


We are looking for top class writers to join our growing software 
team. If you have written a quality game for VIC 20, SPECTRUM, 
DRAGON 32, ORIC 1 or COMMODORE 64, then contact us. We pay 
top royalties for accepted programmes. 


ANIROG AT CO-OP CRAWLEY 


Huge selection of software and Computer Books for 

SPECTRUM — 2Х81 — VIC 20 — DRAGON 32 — 
COMMODORE 64 

Most of the software and add-on's advertised in this magazine for 
these computers available across the counter. 

Manufacturer's appointed dealers for DRAGON 32 — VIC 20 — 
COMMODORE 64 and ORIC home computers. We stock full 
range of peripherals (disc drives, printers and memory expansions) 
and support software. Come and see us for expert advice and 


comprehensive service. 
Payment By Cheque/ 


MAIL ORDER 
ANIROG COMPUTERS pen By Che 

26 BALCOMBE GARDENS -O./Access or Visa 
HORLEY SURREY HORLEY (029 24) 6083/2007 
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BBC 
MICRO 
INSTANT 
MACHINE 
CODE! 


Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 


THE BBC MICRO 
REVEALED 


By Jeremy Ruston 


*. . destined to become the bible of all BBC microcomputer 
users. . .' (Personal Computing Today). If you've mastered the 
manual, then this book is for you. Just £7.95 


LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 
By Tim Hartnell 


*. . takes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen...’ (Computer and Video 
Games). If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 


44-46 Earls Court Road, London W8 6EJ 
Please send me: 


( ) INSTANT BBC MACHINE CODE-tape and book—£34.95 
( )ТНЕ BBC MICRO REVEALED-Ruston -£7.95 


{ ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM- 
Hartnell-£6.45 


l enclose £ 


SPECTRUM 


Make the most of your Spectrum, with these 
acclaimed books from the experts! 


PROGRAMMING YOUR 
ZX SPECTRUM 


Tim Hartnell and Dilwyn Jones 


More than 100 routines and programs, 230 pages, and value 
for every Spectrum user. Learn how to make the most of 
user-defined graphics (with а Pacman-like program, 
DOTMAN), sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT. From the co-ordinator of the National 
ZX Users' Club, Tim Hartnell. Just £6.95. 


THE SPECTRUM 
SOFTWARE LIBRARY 


60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 


By David Harwood 


Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4.95. 


44-46 Earls Court Road, London, W8 6EJ 
Please send me: 


( ) PROGRAMMING YOUR ZX SPECTRUM-£6.95 
| ) THE SPECTRUM SOFTWARE LIBRARY £4.95 


( ) A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users’ Club—£1.00 


I enclose £ 
Name ... 


Address 
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ATA 


TARI 400 


South London's Largest 
Micro Computer 
Centre NS | 


T 16 
£189.95 


Less Basic 


48K 
£263.50 


Less Basic 


ПЗ АЙЙ4ОО | 


А7384 64 


Basic Cartridge £34.90 
| 64k £345.00 48k Up Grade for Atari 400 £73.50 
ЈЕО eT 372S 2 bs £177.90 | Atari800 16K inc Atari410Cassette £49.00 
basi 99. Atari 810 Disk 
МС Саѕѕепе £44.00 VIC 1541 Disk Drive £299.95 "Atari BOO 48K ms 90 DE E £299.00 
VICPrinter £229.00 NEW 16K RAM Pack £39.95 | basic £469.95 Atari 822 Printer £199.95 


Ideal for Commodore computers 
Seikosha GP100 VC Printer £239.95 Plus Daisy Wheel and Dot Matrix printers 
Commodore 64 Software Now in Stock for the Atari range. 


Mai n Commodor e Dea ler [NEW Atarl 400 Typewriter keyboard. Direct easy 


for: Bee аи а 700 series replacementforstandardkeyboard £78.95 
New Vic Software 3-D Man Largest Stocks of Software in South London. 


Krazy Kongl Brilliant! You are down in the Available on Cassette, Disk or Cartridge. Massive 
Dodge Kong barrell's as you maze like a Pac-Man, dodge the ranges for: g 
climb the stairs. ghosts and find your way out! ge 
STD VIC. Joysticks. £6.99 Expanded МІС Joystick £9.95 | Atari, Spectrum, ZX81, BBC and Dragon. 
Exterminator! Motorway Manlac 
Blast the centipede while Accelerate towards on-coming Pri n te rs 
dodging the spider amongst the traffic while dodging from lane 

We carry a wide range of printers including: 


toadstools. Fast action. to lane! : 
STD VIC. Joysticks £6.99 Expanded МІС Joystick £9.95 Amber Dot Matrix £89.95 
Seikosha GP100A £229.95 


Anti-splatter-matterl Defender on Tri 


Make space invaders look like Guide your ship through the 
childs 35 ‚ superb graphics. maze оп 4 different screens Epson MX80FT3 _ £389.95 
STDVIC. Joysticks. £6.99 Fantastic colour and graphics. Smith-Corona Daisy Wheel £549.95 
Vikman Expanded VIC Joystick £9.95 

Choose one to three ghosts. 100's of other programs. Cables and interfaces for most home 

STD VIC. Joysticks £6.99 Send for VIC price List. micro's in stock. 


THE AMAZING ОМС - 1 | Sinclair Spectrum coour computer 


Colour Computer 16K £123.95 
Ҹа ж 40Columns x 28 rows. 48K £173.95 
* Microsoft Basic We carry massive 
* 8 Colours. stocks of Software 
ж Bullt-in Sound for the Spectrum. 


Synthesiser. д 

* High Res Graphics. Sinclair ZX81 £49.95 
16K RAM 

£59.95 


48K Microsoft Basic £169.95 | Printer 
16K Microsoft Basic Phonel 
Come in for a Demonstration. 


All our hardware and software is available Tax- 

DRAGON 32 £198.95 Free to overseas customers, please send for our 

Limited stocks available. New software coming in comprehensive list. 

all the time. Come in for a demo or send for our list. Е All our prices include VAT 
rammes always in stock Mail Order — send for our comprehensive list. 


e st range with Access М z 
‹ nstrati Barclaycard ЕЕ 
sh Ask “GREED 
Fer excellent part exchange deals or са about our E m РА 
rout old machine. Facilities 7 PZA ji 
ты 
3 Eden Walk Precinct, 


VISION STORE Kingston-on-Thames, Surrey. 
Tel: 01-546 8974 
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THE IDEAL HOME 
FOR YOUR 
HOME COMPUTER 


The System Care Desk - made specially for 
| $5204 home computer systems. Designed as a neat, 
smart piece of furniture for your home. 


£ 49*95 


ЇЇ ЇЇ 
I 


Exhibited at the P.C.W. Show 
€ Supplied as a flat-pack. Easily € Easi-glide castors allow you to and the Northern Computer Fair 


assembled. Full instructions move your computer installation And now including design features based on our discussions with home 


provided. where you want it. 

€ Smart teak effect finish. е Houses computer, disk drive / computer users. Send for yours TODAY. 

@ All cables can be neatly and cassette recorder and monitor, with T 2 X 

safely 'hidden." ample space for tapes, books etc. Hj NOW AVAILABLE TO YOU 
@ Ergonomically designed. Overall height - 0.83m. BY MAIL ORDER DIRECT 
Sliding shelf positions the Computer shelf height - 0.70m. FROM THE SUPPLIER. 
keyboardatthe right distance from Width - 0.70m. 

the screen to suit you. Slides away Depth (with shelf closed) - 0.38m. Micro Aids, 2 Boston Close, 

after use. Saves space. Athome with yourcomputer. | Culcheth, Warrington, WA3 1BR 


ORDER BY FREEPOST - send the coupon or order in writing along with your cheque or postal order in an envelope 
- no stamp needed. Please allow up to 28 days for delivery. And there's a 14-day money back option, in the event 
that you're not fully satisfied with your purchases. 


icro Aids, FREEPOST, 2 Boston Close, | 
Culcheth, Warrington, WA3 1BR ORDER | 


МАМЕА оту ITEM ITEM PRICE TOTAL 
—— System Care Desk £49.95 
——— 4-Way Master Plug < £8.95 
Post / Pkg £4.95 


* Please delete as applicable. 


Signature 
PLEASE PRINT 
Name: Mr/Mrs/Miss - 


of 13 атр. 
Tidy. Safe. Fully insulated. 


8:95 
Address 


jth orders for the. з 
(only Re Оршаве) N Оа те: 


| 
| 
| 
| 
| 
l'enclose а cheque/postal” order payable to Micro Aids for € 2 | 
| 
| 
| 
| 
| 


Three out of every four 
computers going into 
schools are BBC Micros. 


Is there a lesson to be 
learned by every user? 


| 


As part of the current government subsidised 
scheme aimed at introducing micros to schools, 
the Department of Industry undertook a survey of 
machines available and made recommendations to 
education authorities all over the country. 

Тће BBC Micro met their priorities exactly: 
it is economical yet fast and powerful, and it can 
justify the investment involved, through its capa- 
bility to grow with the needs of the user and with 
the rapid changes in technology. 

ааз and education authorities agreed, 
and today it represents over three-quarters of all 
micros being ordered for schools across the 
country under the DOI scheme. 


The BBCs choice too. 

In choosing a machine to put their name 
to for their massive Computer Literacy Project, 
the BBC had the same set of priorities as the DOI. 
The BBC Micro is now an integral part of that 
project, which includes books, software, courses 
and a number of major television series, one of 
which, “Making the Most of the Micro” is now 
being broadcast. 


All this for only £399. 

The BBC Micro is light and compact. It 
generates high resolution colour graphics, and is 
capable of synthesising music and speech using 
its own internal speaker. The keyboard uses a 
conventional layout and typewriter feel. 


АЕ, Тһе most sophisticated version (called 


Model B) is available for only £399. (There is also 
a basic model available, the Model A, at 2299) 
Designed to grow. à 

Last year the magazine “Which Micro?" said 
that the most attractive and exciting feature of the 
BBC Microcomputer was its 'enormous potential 
for expansion. 

This is indeed one of the 
features that sets it aside from 
the competition. 

For example, as well as 
interface sockets to allow you 
to connect to a cassette 
recorder, and to your own 
television, you can also use 
video monitors, disc drives, | 
printers (dot matrix and 
daisy wheel) and paddles 
for games or laboratory & 
use. 

You can also plug 
in ROM cartridges con- 
taining games with 
specialist application 
programs. 


ЕДЕ 


The Tube. A unique feature. 

The Tübe, which is unique to the BBC Micro, 
provides for the addition of a second processor via 
a high speed data channel. The possibilities are 
enormous. For example, the addition of a second 


3MHz 6502 processor with 64K of RAM doubles 
processing speed. While а Z80 with 64K of RAM 
opens the door to a fully CP/M* compatible 
operating system, with all the benefits for business 
applications. 


Linking up with other computers. 

The BBC Micro also offers а facility of 
immense potential value to schools, colleges and 
businesses. Its called Econet— a system which uses 
telephone cable to link with other BBC Micros. 

A number of machines can then share the use of 
expensive disc drive and printer facilities. 


Make full use of Prestel & Teletext. 

With special adaptors } you will not only be 
able to turn your TV set into a Prestel terminal and 
Teletext receiver, but you can also take data and 
programs direct from these services. (‘The programs, 
which are known as telesoftware, are already being 
broadcast by ВВСЕ Ceefax service.) This is another 
first for the BBC Micro. 


BASIC plus. 

A sophisticated version of BASIC has been 
chosen for the BBC Micro, which incorporates 
features normally found only in more advanced 
high level languages. However, there is also a facility 
allowing access through a simple command to 
another language – for example, PASCAL, 


FORTH and LISP. 


“Trademark of Digital Research. 


A full rang. 
Applications software for the BBC Micro 
already cover a very wide field. Packages covering 
games, education and business applications are 
available on cassette. All developed to the same high 
standards set by the hardware. 


е of software. 


Тће best possible back-up. 
Your BBC Micro comes with the backingof the 
BBC and an extensive dealer and service network. 
Each approved dealer is able to offer advice 
and carry out expansion work and repairs. 


BBC Microcomputer – Model A and Model B. | 
2MHz 65024 Processor. | 


| 32K ROM: 16K RAM Model A, 32K RAM Model B. 


Full QWERTY keyboard with 10 user-definable 
function keys. 


Mixed high resolution graphics and upper and lower 
case text. 

300 baud and 1200 baud interface for standard cassette 
recorders. 


Three-voice music synthesis with full envelope control 
feeding internal loudspeaker. 


Interface sockets (Model B only) - R$423, for analog 
inputs centronics and user port. 


6502, Z80, 16032 second processors. 
Single and Dual Disc Drives with 100 and 800 K-bytes 


storage. 


"Teletext unit. 


Speech synthesis. 


Networking facility – via Acorn Econet? 
How to buy your BBC Micro. 

If you are a credit card holder and would like 
tobuyaBBC Micro B,orif you would like the address 
of your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy a Model B directly 
by sending off the order form below to: BBC Micro- 
computers, c/o Vector Marketing, Denington Estate, 
Wellingborough, Northants, NN8 2RL. 

All orders are despatched by fully insured 
courier and come complete with easy to follow 500 
page User Guide and Welcome cassette. 


“> 01-200 0200 credit card holders. 


То BBC Microcomputers, c/o Vector Marketing, 
Denington Estate, Wellingborough, Northants NN8 2RL. 
Please send me BBC Model B Micro- 
computers at £399 each, inc. VAT and delivery. I enclose 
PO/cheque payable to Acorn Computers Limited 
Readers A/C or charge my credit card. 

Card Number. 


Amex/Diners/Visa/Access (Delete) 


Name. 
Address 


Postcode 


| 
| 
| 
| 
| 
| 
| 
| 
| 


YC3 
Registered No. 140 3810 VAT No. 215 400220 


The BBC Microcomputer System. 


Designed, produced and distributed by Acorn Computers Limited. 


Signature 


Let Commodore 
expand 


your horizons. | 


VIC 20 is the finest home 
computer that money can buy. 

And the better you get to know 
it, the more confident, adventurous 
and ambitious youll become. 

Youll want to take advantage 
of the vast range of VIC software: 
a superb and constantly-growing 
selection of programs, embracing 
business systems, entertainment, 
education and many applications 
in the home. 

Every program in the series 
has been designed by experts, and 
chosen for its quality and vale 
for money. 

VIC business software covers 
awide pa of applications, includ- 
ing spread-sheet analysis, stock 
control, information handling and 
word-processing. 

A mind-blowing range of 
games including Scott Adams’ 
world-famous ‘Adventure’ series. 

Advanced space games, includ- 
ing the sophisticated ‘Omega Race’ 

Learn subjects as diverse as 
на Language, programming, 
and biology. 

And ‘home’ software ranges 
from IQ tests to Robert Carrier 

menus. 

In addition, there is a range 
of VIC software, like programmers' 
aids and graphics packages- 


to add to your understanding and 
enjoyment of computers and 
computing. 

Theres even a special "VicSoft 
Club for VIC 20 enthusiasts, 
with many advantages including 
special offers to club members. 


VIC software will expand your 


horizons. And your mind. 
PRICES RANGE FROM £4.99 to £24.95 INC. VAT. 


Е comm 


For more information, a catalogue of VIC software 
and details of your local retailers or dealers, please phone or 
complete the coupon and send to: 
The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire 511 4BG. 
Telephone: Slough (0753) 79292. 


Name 
MI 


Address - 


— . Postcode 
VCYOCOSSS 


Рог the best hardware, 
the best software. 


Тће BBC Microcomputer system is 
generally regarded to be the best micro in its 
price range you can lay your hands on. So, if 
you're thinking of buying one or already own 
one, you'll want to know about the software that's 
been specially designed for it. 

Not surprisingly its made by Acornsoft, 
the software division of Acorn Computers Ltd., 
who designed and builtthe BBC Microcomputer. 
So naturally you can expect the highest quality 
software with the built-in ingenuity to fully 
exploit the BBC Micros potential. 


Further education for everyone. 

Creative Graphics, which includes the book 
‘Creative Graphics on the BBC Microcomputer’ 
(price £17.45), provides 36 programs on cassette 
producing a spectacular range of pictures and 
patterns in full colour, including animated 
pictures, recursively-defined curves and three 
dimensional shapes. 

Word Sequencing (price £11.90) contains 
three word sequencing programs on cassette. 
Each program presents a series of jumbled 
words which must be arranged on screen to form 


Creative Graphics Bl Word Sequencing 


forthe BBC Microcomputer Models A and B. forthe BBC Microcomputer Models A and B. 


COBRAS 


NYANYA 


БИЋЕ 


CEA MEC 
2 1) 


either a proverb, nursery rhyme title or a 
sensible sentence. 
Learn more languages. 
LISP (price £24.35) is the fundamental 
language of artificial intelligence research. 


FORTH 


A deceit eee ro MORE 


LISP 


forthe BBC Microcomputer Models Aand B. 


It consists of 5.5K of machine code interpreter, 
plus 3K of initialised LISP work-space 
containing utilities and constants. It comes 
complete with a book that introduces you to 
programming in LISP as well as some 
fascinating applications. 

FORTH (price £24.35) is a complete 
implementation of the FORTH language 
to the 1979 standard specification for the 
BBC Microcomputer Model B.Thismuch 
acclaimed programming language is 
also accompanied by a specially 
written book explaining all you need 


to know. 


Mind-boggling games. 
Philosophers Quest (price 
£9.95) is an advanced adventure 
in which you tell the computer 
what you want to do and it 


Philosophers 
оре 


forthe BBC Microcomputer Model B. 


Snapper 


forthe BBC Microcomputer Model B 


250303 vá 


describes back in plain English your progress 
through a fascinating world. of fiendish puzzles 
to be solved. 

Snapper (price £9.95) is a colourful game 
where you guide your ‘snapper’ through the 
maze, eating о dots and fruit and avoiding the 
creatures that chase you. Complete with full 
sound effects, score and a ladder of high scores. 

Rocket Raid (price £9.95) sends you оп a 
mission to raid a heavily guarded Martian fuel 
depot. You must fly your rocket over mountains 
and through caverns, avoiding enemy missiles 
and dodging convoys of deadly fizzers. 


Increase your business acumen. 

Desk Diary (price £9.95) is an indispens- 
able program that can hold a file of several 
hundred names, addresses and telephone 
numbers. 


And View, а program that enables your 
machine, together with a printer, to operate as a 
fully operational word processor.(The program is 
in ROM, but can easily be fitted to most BBC 
Micros by your local dealer.) You can find out 


more by sending for our 
free catalogue. 


Rocket Raid 


forthe BBC Microcomputer Model B 


How to get 
Acornsoft programs. 

If youre a credit 
card holder and would 
like to buy cassettes of 
the programs shown in 
this advertisement, or 
if you would like to 
know the address of 
your nearest stockist, just phone 01-200 0200. 

Alternatively, you can buy the cassettes 
directly by sending off 
the order form below to: 
Acornsoft, c/o Vector 
Marketing, Denington 
Estate,Wellingborough, 
Northants NN8 2RL. 
Also use this form if you 
would like to receive 
the current free 
Acornsoft catalogue. 

Please allow 28 
days for delivery. 

> Credit Card Holders. Ring 01-200 0200. 


Desk Diary 


forthe BBC Microcomputer Models A and B. 


| То: Acornsoft, c/o Vector Marketing, Denington Estate, 
| Wellingborough, Northants NN8 2RL. 
Please send me the following:— 


(Code 


(SBLO2/SBDO4) 
SBLO1/SBD03) 


Philosphers Quest £9.95 (58601) 
Snapper £995 

Rocket Raid £995 т 

Desk Diary —— £995 


TOTAL 


I enclose PO/cheque payable to Acornsoft Ltd. Or charge 
my credit card. 
Card Number — 


Amex/Diners/Visa/Access (Delete) 


Please send me the Acornsoft brochure. 
Name 


Address == = — 


Postcode 


ee 


Register red No. 


ACORNSSFT — 


VATNo.215 8123 83), 


THIS IS THE AGE OF 


TECH 


HOME COMPUTING 


CENTIPEDE 


CENTIPEDE AND PAINTER 

By the time you read this our latest release for the 
Spectrum should be available ....... 

Centipede is a full colour machine code arcade game 
where the object is to defend yourself with your Laser 
against a fast moving centipede which weeves in and 
out of the mushroom patch. There are other versions 
of this game but we think you'll prefer ours because 
we always strive for an extra dimension of realism, 
which makes all the difference! 

Painter, is another well loved Arcade game here you 
must paint in between the numbers on a 
multicoloured screen before you have to overlap. 
Price for SPECTRUM is £5.00. 


ZX Spectrum 
SOFTWARE 


GORF IAN 


GORFIAN INVADERS, A Superb 4 screen 
machine code program with Invaders, 
Galaxians, Firebird and Flagship. 
Multicoloured Hi-Resolution graphics and 
Sound Effects. 

For the 48K Spectrum, price £5.00 


KRAZY 
KONG 


KRAZY KONG, Another 100% machine 
code program, featuring 3 Screens of Hi- 
Res Gorilla, Barrels, Fireballs, Lifts and a 
Running and Jumping man who must 
rescue his girlfriend from the enraged 
KONG! For the Spectrum, price £5.00 


SPEC 
& 
FROGGER 


FROGGER AND SPECMAN, two excellent games for the price of one! 
SPECMAN is probably the best version of it’s type with great machine 
code graphics and sound effects with 3 to 5 ghosts, power pills and a 
real munchie man who munches away in all directions unlike cheaper 
versions! 

Frogger, is a 2 screen superb representation of this arcade classic and 
has full colour Hi-Res Frogs, Cars, Roads, Logs, Turtles and Riverbank. 
Plus Super sound effects. 

Both on one cassette for the Spectrum, price £5.00. 


HOW AND WHERE TO GET C+ Tech Software PRODUCTS 

There are three ways to get the tape that you require, firstly you can go to one of 
around fifty retailers in the UK and some more overseas, there is at least one in every 
town and several in major cities. 

Secondly you can ring our Telesales on 061-366 8223 and Alison or Shirley will take 
your order and tell you of any other games you might be interested in. 

Last the most popular way is to simply clip the coupon and send it to us at: 
CTech, 184 Market St, HYDE, CHESHIRE, SK14 1EX. 


E 


МАМ 


THE FOLLOWING: 


MY NAME AND ADORESS IS, 


DAMS OFFICE EQUIPMENT 


Not Símply a Compater Dealer 


VIC 20/ 
COMMODORE 
64 IEEE 488 


CARTRIDGE 
et £49.95 


VIC/64 users. The DAMS IEEE 
+ VAT. 


is a sirnple, plug-in 
(Price including VAT. £57.44). 


Cartridge interface which slots 
into the back of your VIC/64 
and links it to disk drives, 
language packs, printers 

and other peripherals. 
Run several VIC/64's. 
from one disk drive. 


| 


VIC 20 
RAM’N ROM BOARD 


Doubles the memory capacity of your VIC and gives you the 
facility to fit extra functions (VIC AID, VIC MON etc). 
Comes complete with specially designed cover. 


£22.95 + var. (Price inc. VAT. £26.39). 


Technical leaflets available on all products. 


DAMS OFFICE | 
EQUIPMENT LTD. 


GORES ROAD, | 
KIRKBY INDUSTRIAL ESTATE, | 


Ə KIRKBY, NEAR LIVERPOOL. 133 7UA. 
> TEL: 051-548 7111 
4“ CREDIT CARD TELEPHONE ORDERS | 
б WELCOME (Normal Office Hours) == EN 
GELD 


> о DEALER ENQUIRES WELCOME | 
Send your business card, and receive our dealer 
Час! pack’ NOW! 
12 months parts & labour guarantee on all products. | 


ЕВОЕ 


‘CLEAR-VIEW’ 
ANTI-GLARE SCREEN 


This exciting new product from DAMS is the answer to eye 
fatigue, headaches and migraine - symptoms regularly - 
encountered by VDU operators. The 'Clear-View' 
screen can be fitted in seconds to most leading 
brands of computer 
monitors or 
microcomputer 
screens, and 
immediately 
reduces unwanted 
glare and 

reflection to 

a minimum. 
Suitable for use 
with mono or 


colour displays. р A 


ро" £19.95 + VAT. (Price inc VAT. £22.94). 


Suitable for Commodore 4032, 8032, etc. 


3'12 £24.95 + var. (Price inc. VAT. £28.69). 


20” and larger by special order. 
version available on 


VIC AID === 


Vic Aid is a chip which slots easily into the DAMS 
RAM'N ROM Board, and offers two sets of Utilities in one for 
the keen programmer: 
ers Tool Kit 
Gives extra commands: Auto, Namber, Help, 
Delete, Change, Trace, Step, Light Pen, Break etc. 
Machine Code Monitor 
Gives Save, Memory. Display, Load, Verify etc. 
(similar to TIM on PET). 


£19.95 + var (rice inc. var. #2294) 
Commodore 64 
version available on 
disk or cassette 

Another fine product to enhance the machine - code 


capabilities of the VIC, VICMON is the ultimate programming 
aid, incorporating: Assembler, Dissassembler, Fill, Re-Locate, 
Identify, Printing, Display Status Register, Display Memory 
with pause facility, Full Screen Assembly Edit, Software re-set 
from loops, Single step with variable speed etc. Slots into the 
DAMS RAM'N ROM board or similar. 
If similar please state type. 


£19 95 + VAT, (Price inc. VAT. £22.94). 


Commodore 64 


Please send me the following items 


| 

| 

I enclose cheque/P.O. OR please debit my: | 
Access Мо. - | 
| 

| 

| 


Barclaycard No. 
Name 
Address 


(Prices inc pap) 


YOUR COMPUTER, MARCH 1983 27 


SCHIZOPHRENIA: DIVIDED VIEWS 


was rather surprised at the pompous and totally unhelpful 

reply to Bradd France in Response Frame in January’s issue of 
Your Computer. Coming from a magazine that publishes 
advertising for a computer known not to be available for months 
on end, that is, the Spectrum, a high moral tone does not seem 
entirely appropriate. 

What right has Tim Hartnell to assume that someone wanting to 
stop an auto-run machine-code program must be also wanting to 
contravene copyright? There have been a couple of occasions 
when I have unthinkingly made a machine-code program with a 
bug in it an auto-run version, and then Saved it to be safe. A lot of 
typing would have been avoided by having an ability to stop 
execution and rescue the item. Secondly I have found it a very 
valuable way of learning programming techniques in machine 
code. I do hope that Tim Hartnell is not proposing to have the 
copyright laws changed to make even study illegal. 

If the user of a stopper program does in fact intend to infringe 
copyright, then what business is it of yours anyway? However, if 
you do feel that “it would be highly irresponsible to publish" a 
program intended to break into machine code then perhaps you 
would care to explain why you did publish one in the December 
Software File? Gino Gracin’s very useful “list self starter” was just 
what Mr France needs, but as I imagine that your curiously-mixed 
morals will prevent you publishing this to let him know then I can 
only hope that he found it for himself. 

While I am at it can I suggest that your contributor to Response 
Frame sticks to answering questions about computing — which he 
is evidently competent to deal with. I have in past issues seen some 
entertaining replies to TV and tape recorder queries. 

A Jaques, Urmston, Manchester. 


YOUR LETTERS. 


.Stewart's 


BUG SPOTTER 


u only do it to annoy, because 
you know it teases! All those 
errors in published machine-code 
programs. Three recent corrections, 
which may be helpful to your other 
readers, are as follows: first, Hopper, 
January 1983, addresses 16854 to 7 
were left out and should be 
22 D3 40. 16974 should contain B3, 
and 16975,6 should read 20 FB. 

Second, Snake, February 1983 
Software File, addresses 16574 to 
16581 omitted, putting all sub- 
sequent addresses out by eight bytes. 
These addresses should contain 01 
12 13 11 01 00 18 16. 

Third Maze Chase as listed, also 
February Software File, gives a set of 
bars but no maze. Address 16564 
should contain 00. All the above 
codes are hexadecimal numbers. I 
know it is good for us to debug 
machine-code programs, but this can 
take longer than entering them. 

J R G Nash, 
Botley, 
Oxfordshire. 


RAM WRINKLE 


n the BBC Basic conversion 
board is fitted to an Acorn 
Atom, it disables the Atom’s bus 
buffers for addresses in the range 
4000-7FFF. This is sensible when in 
BBC mode, as this area of memory is 
then used for I/O, the utility ROM, 
and the graphics RAM. But when in 
Atom Basic mode, this area could 
otherwise be used by external RAM 
to extend the text space. 
Luckily, a simple modification to 
the BBC Basic conversion board will 
enable the bus buffers for this 
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address range when in Atom mode. 
It involves bending pin 11 of IC14 
up so that it no longer makes contact 
with the socket, then connecting this 
pin to pin 12 of IC 12. 

Readers may also be interested to 
note that with the extra 2K bytes of 
RAM provided on the BBC Basic 
conversion board, the total RAM in 
the system becomes in the BBC 
mode: 
8K from 0000 to 1FFF 

6K (graphics) 4000 to 57FF 
and in the Atom mode 
1K from 0000 to O3FF 
7K from 2000 to 3BFF 
6K (graphics) 8000 to 97FF 
Mike Lord, 
Basildon, 
Essex. 


FAST SLIDE 


tewart Stallworthy obviously 
went to a great deal of trouble to 
prepare the Z-80 Slide Show code — 
Software File, January 1983. The 
essence of the job can be done with 
the single instruction LDir, and 


roughly three times faster, as 
follows: 
Code Assembly Comment 
21A49C LD HL,40100 first byte of 
saved 
display, the 
same as the 
published 
example. 
110040 LD DE, 16384 first byte of 
display file 
proper 
01001B 10 BC,6912 byte count 
ED BO LDIR block 
transfer until 
BC=0 
c9 RET 


12 bytes of code, versus Stewart's 
48, and relocatable! The whole thing 
really does operate with astonishing 
speed; it takes about six milliseconds 
to execute the whole routine once on 
my Spectrum. Try alternating 
between two Saved displays — it is 
enough to make your eyes water! 
Incidentally, I detected a bug in 
listing; address 40029 
should contain 239, not 238 as 
shown. Fortunately it does not 
matter; the JR points to the last byte 
of LD HL,nn at 40010 which 
decodes as LD B,B. 
D W Albery 
Fleet, 
Hampshire, 


BUZZING 


'X-81 users may be interested to 

know that one reason for 
loading problems may be the close 
proximity of TV set and tape 
recorder. Check by running the 
recorder on play without a cassette 
or with a blank tape and with the 
volume turned up high. When 
placed near a working TV set, 
particularly at either side, a harsh 
buzz will be heard. If a ZX-81 set to 
Load is then connected, a pattern of 
bright bands reminiscent of correct 
loading but closer and narrower will 
be seen even though no program is 
being played. Previous to this 
discovery I had to strike a balance 
between too little volume and too 
much. Too much volume was really 
interference from the scan coil in the 
TV. Now with a cassette player two 
to three feet distant, I can use full 
volume and get perfect loading. 


board. I have also carefully removed 
the thick layer of solder from the 
ZX-81 contacts. I can now deliber- 
ately rock my home-made memory 
board back and forth without losing 
memory; previously even a slight 
vibration could cause a maddening 
crash. 

Could I suggest that computer 
reviews Бе aimed rather more 
towards the user like myself who has 
little interest in games. For example, 
a computer without Arc Sine and 
Arc Cos is an anachronism to me. 
Accuracy of working can ђе of 
interest since 8 figures is sometimes 
insufficient for one of my interests, 
astronomical calculations. А point 
which I have never seen mentioned 
is the resetting of variables — that 15, 
data to zero — if a program line is 
altered. This is most frustrating 
when debugging a program, but 
with my ZX-81 I can go along 
happily editing and restarting at the 
corrected line. 

B Manning, 
Stakenbridge, 
Worcestershire. 


1K CHESS 


he code presented for the three 

articles on chess is correct. If 
you are having problems then I'm 
afraid an incorrect number has been 
typed in and you are finding out 
first-hand the pleasures of machine- 
code programming. 

I did omit to tell you of two Pokes 
prior to saving the IK working game 
which provide the moved King or 
Queen's pawn. Prior to typing 
RAND USR 18542 type 


А second discovery is that an edge POKE 17241,0 
connector with the trade mark POKE 17252,53 
UECL has a contact design which I | These move the King's pawn 


forward then 
RAND USR 18542 


consider gives much more positive 
contact with the ZX-81 circuit 


STRANGE DISSERTATION 


ime is envisaged by some thinkers as particulate. That is to 
7 say, time is composed of discrete particles. These particles аге 
known as chronons, and being particles they must have mass. 
Since they have mass it follows that they must occupy space. 

The rate of flow of time is demonstrably the same in all parts of 
the universe — except when very high speeds are considered — so 
much is common knowledge. 

Iam convinced that this state of affairs does not apply to the 
space in the vicinity of microcomputers and their associated 
paraphernalia. My theory is that microcomputers interfere with 
the space-time continuum in such a way that the density per unit 
area of chronons in the vicinity of these objects is very much 
reduced: it can be seen that in a volume of space where there are 
few chronons, the amount or quantity of time will be less than in a 
normal volume of space. 

A few minutes near a microcomputer may be equivalent to an 
hour or more in a normal atmosphere, so that when your 
wife/husband/girlfriend/boyfriend calls you away from your 
computer, and you reply, “five more minutes”, is it surprising that 
an hour or more of normal time passes? 

This theory also explains the 28 days phenomenon. For 
example, it is not widely known that Clive Sinclair is convinced 
that the whole world is playing an immense practical joke on him 
— he believes that all his computers were delivered within 28 days. 
What he is unaware of is that the 28 days were measured in the 
rarified chronon atmosphere surrounding his computer factory. 

Dominic Purdue, North Jesmond, Newcastle-upon- Tyne. 


and Save this on to tape or type 
POKE 17242,128 
POKE 17253,53 
moves Queen's pawn forward 
These Pokes move 
forward then 
RAND USR 18542 
and Save on to tap 
If you give up, but still would like 
the game, you can probably obtain а 
1K chess by either Artic or Sinclair 
from your local supplier. If in 
fficulties write to me enclosing £3 
d I will return a tape 
playing program. 


Queen's pawn 


the 


David Horne, 


Crowt 


borough, 
Sussex. 


CREEPY LIFE 
бе errors crept ішо ту ZX-81 


life program in the January 1983 
e of Your Computer. ln the 
machine-code list, figure 1, the code 
at location 16603 should read 6,32. 
Also in the Basic listing, line 135 
should read Goto 40 


P у Whittle, 
Chobham, 
Surrey. 
ZX RAND 
7. Rand statement on the 


and the ZX Spectrum i 

. It is used to call a lot of 

machine-code routines in the form: 
20 RAND USR 16514 

However, the Rand statement can 
be used for a lot more. When Rand is 
used; the number following the 
Rand statement is placed in locations 
16434 and 16435 — see page 178 in 
the ZX-81 manual. On the XZ-81 
these locations can be used to pass 
numbers to machine-code routines 
or for a quick conversion routine. 

Suppose you wanted to Poke N 
into locations 16514 and 16515, 
normally the program 
10 REM XX 
20 INPUT N 
30 POKE 16514,N-INT(N/256)*256 
40 РОКЕ 16515,INT(N/256) 
would be used, using Rand the 
following could be: 

10 REM XX 

20 INPUT М 

30 RAND N 

40 POKE 16514,PEEK 16434 

50 POKE 16515,PEEK 16435 

This saves 13 bytes on the original 
and takes about half the time to 
execute. One word of warning. 
Having N=0 will not work as 
unpredictable results will be put into 
locations 16434 and 16435. The 
same technique can be used on the 
Spectrum but the locations that 
Randomise sets will need to be 
looked up. 

Finally a four-line program to set 
RAMtop. The RAM size is held in 
N that is N=1 for 1K 
10 RAND 1024*(16 +N) 

20 POKE 16388,PEEK 16434 

30 POKE 16389,PEEK 16435 

40 NEW 

Each line can be entered as a direct 
command. 


Tim Griffith, 
Coventry, 
Warwickshire. | 


N THE finely-worded comparison tables of the 
micro-makers trawl for new buyers, only the 
computing-wise slip through the net. They make 
sure. that when they are eventually caught it is 
because they wanted to be: they know how to read 
between the lines. The rest of us swim blindly into 
those grids which compare the features offered by 
the new wonder micro with its competition. 
Naturally, only the advertised machine has a tick in 
every box. 

Occasionally we may wonder about the 
importance of the green plastic securing screws 
which the table tells us only the touted micro can 
boast. But usually we swallow claims for speed, 
memory and resolution hook, line and sinker. 

Of course, these claims are rarely untrue, but 
they are often only relative facts and depend largely 
on the knowledge of the would-be buyer for correct 
interpretation. You might not be hugely impressed 
by a car whose adverts major on the fact that it 
features a complete internal combustion engine. On 
the other hand, a total newcomer to computing 
might be awed by the promise of a silicon-wafer 
central processor. 

Sometimes the glossy brochures can be unhelp- 
fully obscure. Just how many beginners really 
needed to know that the ZX-81 offered a full 26 
For-Next loops? 

Against that, facts which are genuinely useful are 
frequently omitted. The amount of RAM remain- 
ing after the operating system and high-resolution 
graphics have helped themselves is the kind of 
information that can sway a buying decision. 

This is because it is the type of fact that can 
reduce the 48K Lynx to an 11K machine, and the 
32K BBC Micro to an 8K one. The £50 Microdrive 


EDITORIAL 


promised in the Spectrum adverts seems to offer 
mass storage at a micro price, but for the last six 
months there has been no reference to the £30 
interface you will need to drive it. 

The modern buyer must also be a student of 
relativity to be able to understand the *high" in 
high resolution, the “low” in low cost, or the 
"fast" without which Basic would no longer seem 
complete. 

Although “advanced” in the context of graphics 
presumably means user-defined, a smattering of 
semantics comes in handy when trying to decide 
what "professional" means when applied to а 
plastic-capped rubber keyboard. Descriptions of 
sound and colour facilities contain the same sort of 
ambiguities — ambiguous, at least, for the beginner. 
One of the solutions to these problems is increased 
computer literacy. With a buying public as well 
informed as in the car market, the home-computer 
manufacturers will be obliged to be even more 
precise in their publicity machinery. It will also 
mean that the buyer will recognise which features 
are common to all micros and which are specific to 
the one advertised. Being told that Basic is resident 
in ROM does not have quite the same glamour if 
you know that this is the rule rather than the 
exception. 

After years of complaints about the misleading 
claims of motor companies for their cars’ petrol 
consumption, legislation was needed before 
independently-assessed mileage figures were intro- 
duced. 

Unless the industry can come up with a set of 
mutually acceptable standards by which micros can 
be judged, it may find similar measures forced 
upon it. 


How to write for Your Computer 


We called this magazine Your Computer precisely because we welcome your 
views, tips and hints and even your criticism of machines and software in general. 
If you would like to see your name in print, whether on a Software File program or 
a full-blooded article, here is how to go about it. Ideally, all articles should be 
typed double-spaced on one side only of uniform sheets of paper. If listings can 
be dumped directly from a printer — you can always use a friend's or user group's 
— this minimises the risk of error. In a perfect world a cassette would 
accompany the article. That considerably speeds up the checking process, Not 
only do you get to air your own discoveries and opinions, but we will even pay 
you for the privilege. We pay £35 per published page — that's as it appears in the 
magazine and includes illustrations. 
Why not give it a try? You have nothing to lose but your postage. 
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£99 Creativision is one 


up on rival computers 


COLOUR, SOUND, and 16K for £99 is 
rapidly becoming an industry 
standard, but the Creativision goes 
one better — literally — it has 17K of 
RAM. 

Although the standard Personal 
Computer unit looks more like a 
video game than a home micro, the 
unit contains a 6502 processor as 
found in the BBC Micro, the Vic 
and the Oric and is capable of being 
expanded to 64K RAM. Resolution 
is 256 by 192 with 16 colours three 
sound channels and a noise channel. 
The 12K ROM includes a Microsoft 
Basic. 

The standard keyboard combines 
the idiosyncratic layout of the MZ- 
80K with the feel of a ZX-81 with 
the cunning innovation of a half- 
inch gap splitting the board in half 
50 that the two joysticks can be lifted 
off the front panel. 

The optional keyboard — illus- 
trated — is at normal typewriter 
pitch but it still lacks a full-size 
spacebar. The screen display is 28 
columns of 24 chara each com- 
posed from a five-by-seven fount. 

А purpose-built cassette recorder, 


Atari 


Spectrum 


WiPenetrator Melbourne 
House 


Spectrum 
Gauntlet Colour- 
matic ZX-81 
B30 
Defender JK Greye 
M Space 
Pirates Bug Byte 
WiPlanetoids Acornsoft 
MiHoppit Commo- 
dore 


2Х-81 


BBC 
BBC 


Vic-20 
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memory expansion units and Cen- 
tronics and RS-232 interfaces can be 
plugged into the side of the standard 
unit. Every 16K of additional 
memory costs £39 as does cach 
interface. 

A Modem and a disc drive will also 
be available when the machine goes 


on sale in June, along with printers 
and acoustic couplers. 

ROM cartridges will offer 
Extended Microsoft Basic and games 
ranging from old arcade standards 
such as Sonic Invader and Crazy 
Chicken to the intriguingly named 
Police Jump. 


Ма а а а чч — — чч чч че чч 
M — че — — че че n чы чыш и 
M — — чый чым ы) чы чый чш чый эш, 


Forth of Firth 
first for BBC 


В О Forts, written by Roger Q 
Firth for Level 9 Computing, is a 
Forth compiler for the BBC Micro. 
It fits into the model A's 16K, 
leaving space for about 200 lines of 
user program. Major features 
include a full screen editor, 260 
predefined Forth words, and an 
unusual provision for using 
recursion. 

Firth Forth programs run up to 10 
times faster than BBC Basic — itself 
probably the fastest version of Basic 
on any home micro. 

The compiler comes on cassette 
together with a 70-page manual and 
costs £15 inclusive. To go with it, 
Level 9 Computing supplies a Forth 
toolkit which adds a further 200 new 
functions and includes such utilities 
as a 6502 assembler, turtle graphics 
and five decompiler routine’. This 
too is accompanied by a full manual 
and costs £10. 


Light at the end of the Tunnel for 
Evans the Top 20 games writer 


WITH MORE AND MORE of the sales of 
home computer games concentrated 
in the hands of a few large software 
companies it is unusual to find a 
highly successful company run by a 
staff of two. Malcolm 
the programs for Ne 


Generation 
Software and, assisted by his wife, 


also handies 
marketing. 

All his games have sold in large 
numbers and he has even had the 
distinction of having two hit 
programs in Your Computer's Top 
Twenty at the same time. 14,000 
people have bought his Spectrum 
program, Escape, and his latest 
release, 3D Tunnel, looks set ro have 
the same success; already WH Smith 
has ordered 10,000 copies of the 
game. 

He wrote his programs for the 
ZX-81 — 3D Defender, 3D Monster 
Maze and Full Screen Breakout — 
for J К Greye Software. At the time 
he was employed by Sperry in 
Bristol as head of the Micro- 
processor Applications Group. 
When Sperry offered him the choice 
of moving elsewhere or redundancy 
he decided to strike out on his own 


production and 


with New Generation Software. 

3D Tunnel took Malcolm Evans 
three months to complete. He 
developed the program on a Sharp 
MZ-80B before downloading the 
machine code into the Spectrum. 

Like Escape, 3D Tunnel follows 
an original idea and is not just 


another version of an arcade 
favourite. The player has to pass 
through five stages, destroying bats, 
rats, toads and spiders before 
meeting the final obstacle, a London 
underground train. The game costs 
£5.95 and will run on both the 16K 
and 48K Spectrums. 


ПП 


Texas TI-99/2: 
a new frontier 


TEXAS INSTRUMENTS has now 
released details of the T1-99/2 
described in last month's news item. 
It will be launched in September for 
around £75. The screen display is 


monochrome but with the same text | 


| resolution as the 
24 by 32 and 192 


format and р: 
TI-99/4A — th 
by 256. 

In addition Texas is introducing 
new low-cost peripherals and soft 
ware for the TI-99/2 that will also 
work with the TI-99/4A, These will 
be on the market in May this year 
and include a fi 


four-colour 
printer/plotter for £150 and a £120 
digital tape drive with a data transfer 
rate of 8,000 baud. 

Most peripherals for the new 
system will plug into a Hex-bus, a 
peripheral interface connector, at 
the back of the machine. At the 
initial launch 20 programs will be 
available. 


This £700 silver ring — the first 
prize along with £1500 worth of 
Acorn hardware and software in 
the Your Computer/Acornsoft 
Castle of Riddles competition — is 
still looking for an owner. Early- 
birds received their cassettes in the 
post on the morning of February 
16. Acornsoft's managing director 
claims that the Castle of Riddles 
adventure game is extremely 
difficult and that people entering 
the competition a few weeks after 
the opening date would probably 
still be in the running. А winner 
must be found by March 31. 


| 
| 


NEWS 


Tomy the toy-maker's 16-bit micro 


I 


pem 


| 
| навм 
| EST Sranan 


Quicksilva fast to spot 
new software talent 


QUICKSILVA IS AMAZED at the 
number of new programmers out 
there just waiting to be discovered. 
А series of advertisements for new 
talent drew such a good response 
that it was able to commission new 
programs for the whole range of 
home computers. 

As a result new Vic and Atari 
games have now been released along 
with new titles for the Spectrum and 
ZX-81. Coming shortly are games 
for the Dragon, BBC Micro and 
Lynx. 

Quicksilva has also taken on the 
marketing of the Pixel range of 
games for the Vic-20 and 2Х-81. 
Production director, Mark Eyles, 
says that the company seems to be 
turning into more of a publishing 
house than a software company. 

He added that Quicksilva felt that 
programmers were very important 
and should be 
for their programs, 
ments and on the packaging, as 
authors receive for their books. 
Enthusiasts who enjoy a particular 
program could then look out for the 


author's next release. 

Quicksilva now has distributors all 
round the world. Mark Eyles jokes 
that if the company continues to 
expand at its present rate it would 
achieve multinational status and '*we 
will all be tax exiles before long.” 


is not just a Japanese plaything 


Tov TOWN has already moved into 
games machines and is now heading 
in to home computer land. Tomy, 
the Japanese toy manufacturer, is 
launching the 16-bit Grandstand 
Computer with 16K ROM and 16K 
RAM for around £170. 

e standard machine offers only 
19 Basic commands and its main 
strength lies in its graphics facilities, 
A built-in character generator allows 
the user to define a character on an 
eight-by-eight grid in the lower part 
of the screen and then position the 
character with the cursor in the main 
display. 

16 colours are available in a 
resolution of 256 by 192. Up to four 
sprites can also be designed and 
moved by program commands or 
under joystick control. 

Games cartridges can be plugged 
in and there is provision for further 
ROM cartridges to extend the Basic 
and to handle a printer and a floppy 
disc, The Grandstand Computer has 
a full 56-key keyboard and will be 
supplied with two games paddles. 


£49 Modem 
widens net 


MICRONET 800, the Prestel database 
for personal computers, was tech- 
nically opened on February 21. 
Networking interfaces are being 
offered to the first 10,000 sub- 
Scribers for £49. These include all 
the hardware and software needed to 
link the computer up to Prestel via 
the public telephone system — an 
acoustic Modem, powerpack, cables 
and the necessary software 

Adaptors are now ready for the 
BBC, and Tandy Colour Computer 
with the necessary software supplied 
on tape or disc. The Spectrum and 
Dragon adaptors which should be 
released in March will be in the form 
of plug-in cartridges and contain the 
software in ROM. 


The Spectrum Desk Console is designed to house a Spectrum and all its 
peripherals. There is room for a printer, a cassette recorder and the. power 
unit as well as an RS-232 interface and up to two Microdrives. Made from 
heavy-gauge ABS plastic, it is available from Traffic Technology, PO Box 


2, Warminster, Wiltshire, 


BAT2 7OX, for £42.18 inclusive. 
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MICROCOMPUTERS 


Buying software for your computer is a gamble. Apart from 
the occasional review and, perhaps, a recommendation from 
a friend, you have precious little information upon which to 
base your purchasing decision. 


Advertisements and clever packaging can make the the 
worst programs appear tremendous. It is not until you have 
*gambled' your money that you discover how good they 
really are. Some are only slightly different to others you 
may already own; many are not as good as you would be 
entitled to expect; and others are just a complete waste of 
money. Of course, there are some excellent programs 
around, and many more appear month. Now there is a safe 
way of finding out about them. 


- free membership - 


THE MICROCOMPUTER SOFTWARE CLUB was started 
to make software purchasing easier, cheaper, and less risky. 
Membership is completely free of charge, as is the monthly 
Newsletter. Every month members receive full details on 
the best and latest programs available for their computer 
and, simply and confidently, are able to order any of the 
programs they choose at substantially less than normal 
prices. 


Microcomputer SORTARE 


UU 


— large savings __ 
on top software 


All programs are, at least, 10% cheaper than normal and, 
each month, the best of the most recent software is made 
available to members at 20% less than normal. Postage and 
packing is free on orders of two or more programs for 
delivery within the UK; ordering and payment are simple, 
and quality is guaranteed. 


— no obligation — 


Members are not obliged to buy a fixed number of programs 
from The Club. They buy what they want when they want. 
Whether it is one program in a year or one a month, they 
know that when they buy from THE MICROCOMPUTER 
SOFTWARE CLUB they are buying the best programs at 
the best prices. 


— free Newsletter — 


Our latest Newsletter offers prografns from most leading 
suppliers - and from a few that, perhaps, you do not yet 
know. A program has to be good, very good, before it is 
recommended to members. It also has to be reliable and, 
even before the members' discount, it has to be good value 
for money. Subject coverage includes adventure, arcade, 
education, strategy games, household applications, family 
games, business, utilities and programming aids. 


Remember, membership is completely free of charge and 
you are under no obligation to buy anything from The Club 
unless you really want to. If you own or use a ZX8 1(16K), 
Spectrum(16K or 48K), BBC (A or B), Dragon 32, or VIC 
(expanded or unexpanded), you should join THE CLUB. 


JOIN] TODAY 


THE MICROCOMPUTER SOFTWARE CLUB 
Р.О.Вох 166, Oxford, OX2 9BJ, England. 


Free membership application 


Please accept my application and enrol me as a 
member of icrocomputer Software Club. I 


understand that membership is free of charge. NAME 


ШЫП | 


As a member I will receive the Club Newsletter 


L 


free of charge and will be entitled to benefit 


from any savings offered to members on selected | 


programs for microcomputers. I may cancel my 


| 

ADDRESS || 

| 

membership at any time. | 


CITY 
POSTCODE 


When completed, return form to:- 


[Lopes f: 


|| 
|| 
|| 
L1 


| 
| 
EIL 
| 


ЕЛ 


| 
| 
ЕЕ el 
| 
| 


AGE (If under 18) 


THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 


32 YOUR COMPUTER, MARCH 1983 


COMPUTER MODEL 
SIGNATURE 


— COMPUTER RAM 


NEWS EXTRA U.S.A. 


Mattel’s new age dawns with 
Aquarius — the 16-colour micro 


AT LAST the big American games- 
machine makers have realised that 
people prefer to play games on 
proper computers that they can use 
for other purposes. Mattel — which 
makes the Intellivision — is no 
exception. Not only has the com- 
pany now launched the Aquarius 
computer in the States — Britain 
will have to wait until September — 
but it has also launched an upgrade 
kit for the Intellivision. 

At less than £100 the 4K, 
16-colour Aquarius will be a strong 
rival to the Timex 2000 in America 
but the planned £120 British price 
tag will not frighten Sinclair ог Oric. 
The rubber keyboard does not have a 
full-size spacebar but a keyboard 
overlay allows you to make use of a | 
single-key entry option. 

The British version will probably | 
have three sound channels and the | 
screen will have 320 by 192 resolu- 
tion. The Z-80A based machine will 
run Microsoft Basic. 

In America an extra £150 will buy 
you a tape recorder, thermal printer, 
joysticks and an expander. A similar 
package will be available here 
though the price will be higher. 

A builtin RS-232 should en- 
courage Aquarius buyers to consider 
the Modems and floppy disc drives 
which Mattel will also be supplying. 
Mattel claims that the Aquarius will 
be able to run CP/M. 

Meanwhile, anyone who thinks 


their Intellivision is not too bright 
will welcome the Intellivision 
Computer Adaptor. This plug-in 
keyboard also boosts the machine's 
memory by 2K and makes Microsoft 
Extended Basic available along with 
a six-channel sound generator. The 
price will be around £80. An £80 


y keyboard in- 
corporating a synthesiser also plugs 
into the adaptor, 

Both the Aquarius and the 
brighter Intellivisions will be able to 
run a Logo cartridge, a Basic teach- 
ing package, and games based on 


Scooby-Doo and the Flintstones. 


Texas boldly 
goes to school 


COMPUTER literacy is big business in 
the United States and the new Texas 
TI-99/2 is aimed squarely at this 
market. No colour, no sound, but a 
16-bit computer whose programs 
and peripherals are compatible with 
the established T1-99/4A. 

It comes with 4.2K of RAM and 
24K ROM and is available in the 
States for around £60 — for U.K. 
details see page 31. Expandable to 
32K RAM with a rubber keyboard 
and full-sized spacebar, this is a very 
real competitor to the American ZX- 
81, the Timex 1000. 


Japan's JR steps in for Panasonic 
and NEC launches PC-6001 


THE JAPANESE have entered the U.S. 
micro arena. Panasonic's £150 
machine boasts 32K of RAM and 


16K of ROM, with 2K separate 
video RAM and 2K character RAM, 
It has a full-size spacebar and 


E 


PC-6001 ҮЛҮЛ? 
WM 


MMT 


Low U.S. price 
for Spectrum 


THE TIMEX Sinclair 2000 — alias the 
American Spectrum — sells over 
there at around £95 for the 16K 
version and £125 for 48K. Air vents 
on the back, a different ROM, a 
three-voice sound chip and provision 
for two joysticks are new features, 
plus a more rugged printer. Do the 
U.S. prices hint at future U.K. 
prices? 


Separate cursor control keys. The 
CPU is a Panasonic chip — the MN- 
1800A — which is equivalent to the 
6802, not a chip that many will be 
familiar with. 

The JR-2000U, which employs its 
own brand of Microsoft-type Basic, 
has a choice of eight colours, RGB 
and TV outputs. Where Panasonic’s 
new baby may be at a disadvantage is 
in its relatively low resolution of 64 
by 48 in the graphics mode. 

NEC has also launched its 
001 which sells for around 
£200. It has a rubber keyboard, 16K 
RAM, 16K ROM, and can be ex- 
panded up to 48K. Nine colours are 
usable and text and graphics can be 
freely mixed. 


Spectra Video's new micro — 
below — costs around £250 and 
claims to be CP/M compatible. It 
has 32K RAM and 32K ROM, 
offers 16 colours, sprite graphics 
and pixel-addressable colour. 
RAM can be expanded to 144K 
ROM to 96K. It has rubber keys, 
full spacebar and a joystick on the 
console. 
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CAN Y РЕМЕТ R? 
PENETRATOR 15 the most amazing and 
sophisticated arcade game yet devised for 
the 48K Spectrum. Features include training 
mode, unique customizing, superior 
graphics, excellent sound and more! 
Cassette £6.95. 


GREAT = 
GAMES! 


Amazing arcade action for the standard VIC20 
with 5 new exciting games from Clifford 
Ramshaw: ALIEN BLITZ: INVADERS; GROUND 
ATTACK, STORM and SPACE ROCKS* (games 
marked * contain machine code). You must 
have the VIC GAMES PACK cassette -only $5.95. 


Orders to: 131 Trafalgar Road, 
Greenwich, London SE10 


MELBOURNE HOUSE PUBLISHERS 


О Please send me your free catalogue. 
Please send me: 
Books zX81 
SPECTRUM 
о Droit у Spectrum £7.95 
О Spectrum Machine Language 

For The Absolute Beginner £6.95 С Understanding Your 


for the2x80 
О Not Only 30, rams 


O Machine Language Made Simple 
idi #85 


Amulti-part adventure for the standard VIC 20! 
All you have to dois find the castle, defeat 
the dragon, find your way through the 
labyrinth, kill the wizard and rescue the 
Princess. And that's not half of it! THE WIZARD 
& THE PRINCESS cassette only £5.95. 


Experience the fantasy of J. R. Tolkien's 
“HOBBIT” on your 48K Spectrum. Danger, 
adventure and excitement are all part of it in 
words and graphics, butitis you who must 
solve the problems. Special features never 
seen before. THE HOBBIT is the program 
everyoneis talking about £14.95. 


Correspondence to: Glebe Cottage, Trade enquiries 


Station Road, Cheddington, 

Leighton Buzzard, BEDS LU7 7NA көк 
Cassettes 48K SPECTRUM 
16K SPECTRUM С Penetrator £6.95 
О OverTheSpectrumNo.1 £5.95 The Hobbit £14.95 


Б OverTheSpectrumNo.2 £5.95 STANDARD VIC 20 
О OverTheSpectrumNo.3 £5.95 O vicinnovativeCassette1 £5.95 


a a 
a a 
в п 
a a 
a п 
a п 
п ГЫ 
Wi C OverTheSpectrum £6.95 ZX81ROM £8. О Programs from Spectrum О vicinnovativecassettez £595 № 
п VIC20 B сори Sinclair Basic 71250 Machine languageBook #595 B Vicinnovative cassettes £595 m 
Bj © ViCinnovative Computing £6.95 O BasicCoursecassettes Y B Tho т ithe princess #595 № 
Ш DRAGON О Complete Sinclair ZX81 Rom ri j^ п 
Wi С Enter The Dragon £5.95 Disassembly Part A&B All prices include VAT where applicable 

a 
8 Аимебоште House cassette software Is unconditionally guaranteed against malfunction. =. a 
" Access orders can be telephoned through on our 24-hour ansafone (01) 8587597. PleaseaddsOpforpostandpack # _-80 № 
ш lenclose my cheque/money order for £ E TOTAL £ =| 
8 Please debit my Access card No. Expiry date Г] 
Ы Signature _ Name. H 
п Address п 
п Postcode 


MELBOURNE HOUSE PUBLISHERS КЛ 


NOW. 


FOR ZX SPECTRUM USERS EVERYWHERE 


THE FULLER BOX... 


| з easy to see why the ZX Spec rum is outselling all the other small 
colour computers, it really is a marvel of new technology. 


Equally marvellous is the new ‘Fuller Box’ for your Spectrum. 
Sound Quality is inproved enormously with the built in Audio 


Amplifier which works with all Spectrum programs. The Sound 
Synthesiser will make any sound you want to design: explosions, 
laser blasts, trains, birds etc. It's based on the popular 
G1-AY-3-8912 chip, and is supplied with a demo program. 
Finally, the Joystick Port enables you to use any low-priced 
Atari/Commodore joysticks with your programs. 


The Fuller Box fits neatly on to the back of your ZX Spectrum,and does not 


interfere with any peripherals, 
including the new Spectrum microdrives. 


and extra, expanded versions are already available. 


LOT turns the 
Spectrum sound effects into speech! 

It plugs easily into the Fuller Box, and can say 
anything typed on the keyboard or from your 
programs, via the ALLOPHONE synthesiser. 
Complete with Demo cassette: 


£39.93 + 80p p&p 


Fuller FD42 System 
NOW FOR ZX81 or ZX 
SPECTRUM 


This famous, best selling 
product immediately 
converts your ZX 
Computer into a sturdy, 
attractive and professional unit, 
with full size typewriter keyboard. A 
tough plastic case encloses the 
keyboard, P.C.B. and power supply. It has 
42 keys including all the ZX81/Spectrum graphic 
characters printed on them. The full travel key switches 
have gold plated contacts and guaranteed life of 105 
operations. ITS SO EASY TO INSTALL! You simply 
unscrew the ZX PCB from its case, screw it to the FD 
case, and plug in the keyboard. No soldering or technical 
knowledge required. 


NOW ALL ONE PRICE! £29.95 (inc. vam +£2.50 pap 


16K Expansion. Fits onto back of case or inside using 
а RAM Adaptor Board. £9.75extra. 


MICRO 
SYSTEMS 


Mail to: FULLER MICRO SYSTEMS, 
The ZX Centre, Sweeting Street, Liverpool 2. 
Telephone: 051-236 6109 


But the story doesn't end there! The Fuller Box has been designed to perform. many SIUS functions, 


16K Spectrum owners- upgrade to 48K with a Fuller 
Spectrum Upgrade Pack- Complete with full assembly 
instructions. Model 2 or 3 опу. 34 


PRICE (INC. VAT) 
29.925 +80p p&p 


including 
ID + 80p p&p 


(postage free, does not 
include Fuller box) 


to fit inside Fuller Box 


r Ur Ht — 
including Orator, synthesiser, amplifier 
and Joystick port in Fuller Box 


Fuller FDS Keyboard 
forthe ZX81 or 
ZX Spectrum 


Our new advanced keyboard has the same, fine 
specifications as the FD42 system, but with a new, 
re-designed case, space bar and double-sized shift 
and enter keys. A must for the discerning ZX81 or 
Spectrum user. 

SPECIAL LOW PRICE £39.95 (inc. vam + 2.50 рар. 


Fuller ZX Spectrum 
Upgrade Pack 


5 (inc. VAT) p&p FREE! 
COMPUTE A S! 


Contact us for a Special Fuller Introductory Pack. 
We are looking for dealers throughout the U.K! 


| gren) = пш umm um umm шшш umm uum im | 
Please Supply the. following items: 


| enclose cheque/po. O 
Or, please део! ту Access/Barclaycard No. 


Name 
| Address 


І Please send me further details, | enclose SAE. O 
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AGG MICRO 
Model £325.00 
Model A (32K) £349.00 œ) 
Model B £399.00 
Memory Upgrade £25.00 
Full Upgrade £75.00 (О) 
Joysticks (pair) £13.00 
Single Disk Drive £265.00 
Disk Interface (fitted) £119.00 (0) 
14inch Colour Monitor £309.00 
20 inch Colour Monito: £343.85 
ACORNSOFT PROGRAMS (phone for availability) œ) 
ACORN ATOM 
Single Disk Drive (incl, FREE buffer kit) £343.85 (>) 
ATOMCALCROM 139.10 
WORK PROCESSOR ROM £29.90 
FLOATINGPOINT ROM £23.00 (2) 
ROM Selector Board £22.40 
BBC BASIC Board £49.95 
Programmer's TOOLBOX £20.10 @ 
SUPER TOOLBOX £16.60 
M/C CODE MONITOR/DISASSEMBLER £16.60 
PRINTERS © 
EPSON MXBOF/T III £399.00 
EPSON MXBOT III £349.00 
STARDP8480 £279.00 
SEIKOSHA GP 100A £229.00 
а Printer Leads (RBC/ATOM/DRAGON) £15.50 
*SPACIOUS SHOWROOM Books d т ШЕ 
issembly Language Programming for the. licro ї 
OPEN MON. to SAT. BBC Micro-- Instant Machine Code £7.95 
*FRIENDLY AND HELPFUL STAFF BECMcroRevaed и © 
lasic Programming on the licro Ў 
*EXPERT ASSISTANCE Let Your BBC Micro Teach You to Program £6.45 
ALWAYS ON HAND Practical кане да the BBC Microand Acorn Atom 6556 
i с croand Acorn Ў 
*GOOD RANGE OF COMPUTER BOOKS ing Acquaintedwith your Acorn Atom £645 
*AFTER SALES TECHNICAL 39 Tested Programs for the Acorn Atom £645 
Atom Magic Book £5.50 
BACK-UP and SUPPORT (0) 
The Colourful ®) 


THE FAMILY COMPUTER TO FIRE 


YOUR IMAGINATION 
KEY FEATURES 
**32K RAM аз Standard, Expandable to 64K H 
**Display: AUS 
9 colours available. 
5 different resolutions from 16 x 32 
to 256 x 192. 
**Extended MICROSOFT Colour Basic 
as Standard. 
Advanced graphics commands. 
Advanced Sound 
Full Editing—insert, delete, amend. 
**Professional Typewriter Keyboard 
**FREE 160 page 'BASIC' training manual. (0) 
**Connections for Joysticks, Printer, 
Cartridges and Cassette. (©) 
PRICE ому#199.50,а. v. T. CARTRIDGES opener ©) 
Berserk Quest 1 
THINK DRAGON !! Chess m Graphie Ani 
ШШК еН СЕНИ Met | esso. neo Caino ieena Ө (>) 
micro Power Lro, | Carriage FREE on owen Cave Hunter Bick Sencar 
Dept. YC3 shicheque 
8а REGENT STREET, ее БЕРЫ £100 (=) 
CHAPEL ALLERTON, © 


LEEDS LS7 4PE All prices inclusive of V.A.T. 


(eoe (ЕЈАЈМО То МАЕ [в (0(c (vo OG OC 3 


36 YOUR COMPUTER, MARCH 1983 


РОМЕО РОМЕ СУРЕ (0) (6) (#) RS 


Simon Beesley encounters 
the micro generation gap 
and a naked Nascom at 
the West Midlands 
Amateur Computer Club. 


À NEWCOMER TO computing who wandered 
into one of the West Midlands Amateur 
Computer Club meetings would probably be 
struck by the number of machines present 
which have long since been out of the 
spotlight. In this respect the West Midlands 
Club is typical of most computer clubs of 
several years' standing. 

Until recently the Nascom and other kit- 
based computers such as the UK101 held 
sway in computer clubland. Although the 
Nascom was, and is still available ready- 
assembled, most owners preferred to build it 
up from a kit. In the process they needed to 
develop a greater level of' hardware and 
software expertise than is required if you buy, 
say, a Vic across the counter. The Nascom 15 
designed for expansion and dedicated owners. 
often end up running CP/M and twin disc 
drives on their machine. 

When the ZX-80 appeared, as the Model T 
of home computing it introduced a new type 
of enthusiast to computer clubs. Whereas the 
kit builder had to be prepared to wield a 
soldering iron, a Vic or Spectrum owner is 
unlikely to want to dabble inside the machine. 

А fully-fledged Nascom, circuit boards and 
wiring exposed to view, can be an unnerving 
sight to the owner of a sealed and packaged 
mass-produced micro. Many of the new 


members at computer clubs are now more 
interested in software than hardware and 
particularly in games. 


Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 


Nostalgia versus the 
new microcomputers 


Both camps are well represented at the 
WMACC. The club has been running for five 


years and has over 150 members. These 
include 40 Nascom owners as well as a host of 
Vic, Spectrum and ZX-81 owners. A further 35 
members own Pets. As treasurer Malcolm 
Sparrow explained, the club rarely organises 
talks or: demonstrations but prefers to let 
members follow their own pursuits. 

Naturally interests and activities are diverse. 
Chris Kitson moved from Nascoms 1 and 2 to 
а Gemini board. He has written programs to 
display fast-moving three-dimensional per- 
spective views at 512 by 512 resolution by 
linking the Gemini up with a graphics-display 
processor. 

In common with most clubs many of the 


members are interested in exchanging and 
copying programs. One of the hazards of 
visiting computer clubs for a magazine is that. 
the visitor is confronted with the magazine's 
readers. David Hardwick made a vehement 
but good-humoured attack on computer 
magazines in general for publishing error- 
ridden listings. He appeared to be pacified 
however by the news that Your Computer is 
setting up an even more rigorous checking 
procedure. 

The club meets twice a month on the second 
and fourth Tuesdays at Elmfield School, Love 
Lane, Stourbridge. Full membership costs £4 а 
year and as an unusual facility, members are 
offered cheap insurance rates on equipment 
brought along to meetings. 


Local society news 


London Computer Fair 

THE ASSOCIATION of London Computer 
Clubs promises fun for all the family at its 4th 
London Computer Fair on April 14-16. After 
three years at the North London Polytechnic, 
the Fair has now moved to Central Hall 
Westminster. The admission fee is £1.50 for 
adults and 75p for children. Bargain hunters 
should attend the bring-and-buy sale held on 
Saturday only. 


Gravesend computing 
GRAVESEND Computer Club meets on the 
first and third Tuesday of every month at 
7.30pm in the School Room of the Extra 
Tuition Centre, 39 The Terrace, Gravesend. 
Kent. For more details ring Steve Janday on 
0474-50677. 


BBCs in Wales 


WALES, first BBC Microcomputer club has 


been formed in Cardiff. Meetings are held on 
alternate Wednesdays in the Applied Science 
Lecture Theatre of University College, 
Newport Road, Cardiff. Available facilities 
include four 24in. elevated monitors and full 
audio-visual equipment. The club has more 
than 60 members and also runs a Beginner's 
Corner. Further information from Geoff 
Barker on Penarth 701023. 


The New Mills boom 

IN JUST three months the New Mills and 
District Personal Computer Club has 
outgrown its existing premises at the New 
Mills Youth Centre and now meets at New 
Mills school on the fourth Monday of the 
month. Members’ machines include most 
makes of home computer. Games enthusiasts 
are well catered for and competitions are held 
to develop programming skills. Further details 
from John Eary on New Mills 43870. L| 
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FIRST BYTES 


Starting out in home computing? First Bytes is for you. 
Just write to Your Computer with any hardware or 
software problems, no matter how small or simple. 


QUESTIONS 


What is machine code? 


*Can you tell me the 
difference between machine 
code, assembly language 


and Basic?’ 

AT THE HEART of every microcomputer is a 
microprocessor, which is really a computer 
inside the computer. The only language the 
microprocessor understands is machine code 
instructions. Each instruction takes up one 
byte — a set of eight bits of ones or zeros. 
Since a machine-code program just consists of 
а list of numbers, writing a program in 
machine code itself is tedious. 

Assemblers are designed to make the pro- 
grammer's task easier by allowing you to enter 
mnemonics rather than the numbers 
themselves. А mnemonic both stands for a 
machine code instruction and serves to 
indicate what it does. For example the code 
248 in 6502 machine code tells the processor 
to increase one of its storage locations, the Y 
register, by one; the mnemonic for this in 
assembly language is INY. 

Disassemblers convert machine code to 
mnemonics and can be used if you want to 
examine a machine code program already in 
the computer. 

Whereas assembly and machine code are low 
level languages Basic is a high level language 
and needs to be converted to machine code by 
a Basic interpreter or compiler. Most micros 


BEATIN 


use an interpreter which is itself an 8 or 16K 
machine code program usually їп ROM. 
When a Basic program is run the interpreter 
translates each Basic statement to the 
equivalent machine code instructions. 

Converting Basic to machine code line by 
line is both inefficient and time consuming 
which is why Basic programs run so much 
more slowly than programs written directly in 
machine code. 


STRING 


THOSE DOLLAR SIGNS which litter Basic 
programs represent strings. A string is a line of 
characters which the computer will treat as 


Which computer d 


‘Should | buy a computer 
with a large memory, and 
which is the best micro 


for games?’ 


IT Is DIFFICULT to give any one feature 
priority over another without knowing your 
interests. Obviously, if you are interested in 
graphics you will rate a high screen resolution 
above an extensive version of Basic or a power- 
ful sound generator. Like cars, some home 
computers undoubtedly offer better per- 
formance all round but cost proportionately 
more. 

As a beginner it is unlikely that you will 


THE B 


pay OGG. 


FEW PEOPLE can key in a long program 
without making any errors. Run the program 
after an hour.or two’s hard typing and it 
invariably crashes. However, you can save 
yourself a good deal of frustration if you 
interpret the error messages correctly. 

Although the message indicates an error at a 
particular line usually the fault lies elsewhere 
in the program. One of the most common 
error reports occurs when a variable has not 
been assigned a value. The exact wording of 
the message varies from computer to computer 
but it will probably read something like 
“undefined variable". 

The problem here is that you cannot use a 
variable without having given it a value 
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beforehand. If, for example, a line such as 
100 LET A=B 

throws up an error report it means that B has 

not been set earlier. Look through the listing 

and check that you have correctly typed in 


every occurrence of B in the rest of the! 


program. 
Another likely message is 
OUT OF DATA 

which will be reported at a line with a Read 
statement in it. Again the error is usually to be 
found somewhere else in the program. It 
indicates that the computer has not found 
enough items in a data statement. Either you 
have left out an item or you have missed a 
comma between them. 


need more than 16,000 bytes of memory — 
16K RAM — unless you want to store a large 
amount of data. Most of the best games 
programs fit into 16K. But figures for the 
amount of memory a computer offers can be 
deceptive. An advertised 16K of RAM rarely 
means that 16K is available for programs. 
Every home computer has an operating 
system. This is the machine code program 
which — as the term suggests — co-ordinates 
and runs operations such as printing to the 
screen, or reading in instructions from the 
keyboard. Although the operating system is 
permanently embedded in ROM it needs vari- 
ables in RAM to keep track of what is 
happening. Consequently it reserves space in 


ERRORS 


Syntax errors are not difficult to spot. 
Sinclair owners are fortunate that the 
computer checks each line for syntax as it is 
entered: on other machines it is usually 
sufficient to retype the line checking for 
missed colons or spaces. Most Basics will 
accept a program line without any spaces but 
there are a few exceptions and, of course, 
spaces greatly improve the legibility of a 
listing. 

These are just some of the most frequent 
problems. Other bugs are more subtle and 
harder to detect. But if you understand the 
cause of an error message it is usually possible 
to track down the error without poring over 
the entire listing line by line. 


о 


single unit, or string, unless it is told 
otherwise. If you input 
А FIRST BYTES" 
and then ask it to print A$ it will print 
FIRST BYTES 

Many useful things can be done with strings, 
but string manipulation often results in knotty 
problems for the novice, so here is a quick 
explanation of string functions and their uses. 

LEN(A$) gives the length — number of 
characters — in a string. This is useful when 
you need to look at each part of a string in turn 
by means of a 

FOR N=1 TO LEN(AS):NEXT N 
loop, or want to add something to the end of 
the string. 

VAL(AS) converts the character represent- 
ing a number into that number, that is, it 
converts a string into a numeric variable. This 
is particularly useful when INKEYS has been 


1 need? 


RAM and uses it as its own storage area. 
On the BBC the O/S takes up 3.5K RAM 

and even the unexpanded ZX-81 has to 

surrender a hundred bytes to the O/S. 

The screen memory also consumes RAM. 
Most: computers map the display on to a 
section of RAM. Generally there is a trade-off 
between RAM and resolution: the greater the 
graphics resolution and the more colours on 
screen, the less memory available. 

A 16K RAM pack for the ZX-81 does indeed 
offer a full 16K user RAM but the ZX-81 does 
not provide high-resolution graphics. 

The best computers for games at the 
moment are probably the Atari and the BBC 
Model B. Features like graphics and sound 
make some computers more suitable for games 
programs than others. But just as important a 
factor is how long the machine has been 
around and how much software has been 
developed for it. 

Neither the Spectrum nor the Vic can match 
the BBC or the Arari in their hardware 
specifications, yet the games for these 
machines are almost as good and far more 
varied. 

It takes programmers time to discover how 
to make the best use of a computer — the 
quality of software for the ZX-81 is still 
improving. 

The Dragon 32 arrived shortly after the 
Spectrum but there is a flood of programs 
being produced for the Spectrum and only a 
trickle, as yet, for the Dragon. One of the 
reasons for this is that it was easy for the 
software houses which had been concentrating 
on the ZX-81 to move on to the Spectrum, 
since it uses the same processor — Z-80 — and 
was assured of a large market. 

Most home computers are suitable for play- 
ing games on, but buyers of new machines 
should expect to wait some months before the 
appropriate software appears. 


FIRST BYTES 


HINGS 


used for input, as INKEYS always produces a 
string. Note the VAL of anything other than a 
number is 0. 
10 А$ = INKEYS:IF A$ = "THEN 10 
20 A=VAL(AS$):IF А<1 THEN 10 

This rejects anything other than a number 
from one to nine. ASC(AS) gives the ASCII 
code of the first character in the string. This 
can be used to select a group of adjacent 
Characters, such as the numbers one to five. 

20 A=ASCIAS):IF A<49 OR А>5ЗТНЕМ 10 

STRINGS(N,A) forms a string of length N 
made up entirely of character A. A may be the 
ASCII code for a character or the character 
itself in quotes. Both STRING$(10,65) and 
STRINGS(10,"A") will form a string made 
up of 10 letter As. 

String slicing is carried out by three 
functions: LEFTS(AS,N) gives the first N 
characters, RIGHTS(AS,N) gives the last М 


| could _ 
do that.... 


Travel agents' windows often feature a 
moving advertising display. First Byters 
can win £15 by sending us a program 
moving up to 10 characters across and 
down the screen, starting at the top, 
passing left to right, feeding into the line 
below, then scrolling backwards and up 
to the top. We are looking for simplicity 
and elegance. 


EVERY CHARACTER on the keyboard is repr- 
esented by a code and when the computer 
stores a character, it stores the code in a single 
byte. Almost all computers adopt the same set 
of codes — the ASCII set — pronounced 
askey, as in Arthur Askey. A notable exception 
is the ZX-81, which uses its own set of Sinclair 
codes. 

Since one byte can hold a number from 0 to 
255 the set can contain up to 256 codes but 
only those for the keyboard characters are 
standard. The other codes are usually specific 
to each computer and could be used for user- 
defined characters or predefined graphic 
characters or as control codes. 

If you type in and run the program you can 
see which codes stand for which characters, on 
your computer. The Basic keyword CHRS 
generates a character from its numerical code. 

10 FOR N 232 TO 255 
20 PRINT N, СНАЗ(М) 
30 NEXT N 

You will notice that the For-Next loop starts 

at 32. This is because codes 0 to 31 are usually 


characters, and MID$(A$,M,N) gives the 
middle N characters, starting from character 
number M. If 
А$ “ТНІЅ IS A LONG STRING” 
then LEFT$(A$,4)=“THIS”, RIGHTS 
(A$,4) = “RING”, and MID$ (A$,11,4) = 
“LONG”. The line 
FOR N=1 TO LEN(A$):B$ = MIDS(AS,N, 1): 
NEXT N 

will make B$ = each character of A$ in turn. 

When adding strings the second string is 
always put after the first string. 

A$ = "LONG":B$ = "STRING":C$ = B$ + A$ 
will make C$=“STRINGLONG” and пог 
“LONGSTRING”. Note that when adding 
strings you often need to add spaces as well. 

C$+A$+" "+BS 
gives “LONG STRING”. 

5ТЕЧА) is used to convert a numeric vari- 
able into a string which can then be added like 
any other string. 

А=1:0$ = STRS(A) + C$ 
gives “1 LONG STRING". 

To insert into a string it must first be 
divided into left and right portions at the 
appropriate point, and the various pieces 
added back together in the correct order. 

E$ = "VERY":F$ = LEFTS(D$,2) + 
E$ +” + RIGHTSIDS,11) 
will now give *1 VERY LONG STRING". 
This type of string manipulation is important 
in text editing, and also often in sound and 
graphic functions which are handled as 
strings. 

String searching is carried out by 
INSTR(N,A$,B$) which will search A$ for 
B$, starting from character N. If B$ is not 
found the result is 0, otherwise the position at 
which B$ starts is returned. 

One of the most straightforward uses of 
INSTR is in checking for valid entries. АП 
valid keys are included in G$, and each 
INKEY$ value is compared with this. 

10 G$ = “ABCDEFG” 
20 H$ = INKEYS:IF INSTR(1,G$,H$) =1 THEN 10 


ASG CODES 


reserved for control characters. When the 
computer encounters one of these instead of 
printing a character it carries out an 
instruction. Control codes can be used to tell 
the computer to do such things as move the 
cursor up, clear the screen or change the 
colour. 

Using CHR$ with control codes can be very 
useful for printing a number of characters to 
the screen quickly — enabling you to speed up 
games written in Basic considerably. For 
example, if 8 is the code for cursor left and 9 
the code for cursor down, 

PRINT "EE";CHR$(9); CHR$(8);"E'" 
would print one “Е” on top of the other. But 
it is more useful to insert control codes in a 
string first, as in: 

A$ = “Е” + СНВ$(9) + СНВ$(8) + “E” 
followed by PRINT A$. 

"This is a rather simple example. To discover 
what further uses control codes can be put to 
look them up in the ASCII table in your 
manual and try experimenting with PRINT. 
and СНЕ$. 
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EARLY ORICS were plagued with a shaky 
display. Now the problem has been solved 
with an Astec modulator but the Oric's 
picture is still not as good as the Spectrum's. 

Both machines exhibit dot-crawl. The Oric 
has two modes of operation. Text, which 
allows the user more of the 16K for Basic 
programs — 12,288 bytes — and Hires — 5,120 
bytes. Actual bytes free for Basic programs are 
calculated by reference to the Oric memory 
map. 

The Spectrum only has 8,846 bytes free but 
can mix text with Hires without resorting to 
calling ASCII codes. The Oric picture always 
retains a black border and this can be a 
disadvantage. 


Ink and Paper 


If you wish to provide the effect of a green 
playing surface, the Spectrum permits a green 
or any other colour border. Both systems use 
Ink and Paper commands, although the global 
effect on Spectrum is only achieved after a CLS 
command. The colour resolution of the Oric, in 
Hires, is greater than the Spectrum. 

The Oric uses a six-by-eight character cell 
size which produces noticeably lower character 
definition on a television display; the Spectrum 
has a eight-by-eight character cell. 

The Spectrum Beep command has always 


Spectrum on left. Oric on right. 


Test 1. Array loading. 


1e2ess99909970960959949933922910 
CLEEELEEEUEETEEEELEE EEG A 


$5752077075979950951982055 9540555 
2381953533897 $55294352292n998 


2 (1090 
3 «1 TO 1090 
i 11003 -2) => 
5 à 
Hi Bae: PRINT 
5 =i To 99 
Sort pta)oblata? THEN GO SUB 
10 NEXT ә 
11 с‹2е_тнем GO TO 7 
12 dB" 2. 
13 P 
ЕЧ a-1 TO 100 
EH "ву; 


Test 2. Drawing circles. 


HE 


Spectrum : 31.2s. Oric : 11.3s. 


by 4.87 high. 


ЈЕ Spectrum : 4.515. Опс : 6.1s. 


Unfortunately the Oric “circles” аге 6.14 wide 


been limited in use within a Basic program, 
being a single channel. The Oric uses the 
AY-3-8912 sound chip which provides three 
channels capable of producing a multitude of 


SPEED 


Oric 

Time to load array : 15s. 
Time to sort array : 
Space occupied by program : 225 bytes 
space occupied by variables: 5,036 bytes 


Spectrum 

Time to load array : 13s. 

Time to sort array 285.6s. 

Space occupied by program : 339 bytes 
Space occupied by variables : 5,037 bytes 


у гожаш2-а, 8, 1:0 


ама, (A-8), 
Hou (82-8), 
NEXTA 


TIE 
ORIC 


Even ice-cool Clive Sinclair 
is feeling the nail-biting 
tension. Kathleen Peel asks 
whether the proven virtues 
of the Spectrum and 
massive availability of 
software will be enough to 
stave off the challenge of 
the Oric which 
appears to offer 
more for 

£25 
less. 


different sounds, plus white noise. The oddity 
of it all is that the Spectrum is rather quiet and 
the Oric’s built-in commands of Zap, Ping, 
Shoot and Explode are rather noisy. 

Both keyboards have a calculator feel. The 
Spectrum keys are reasonably large and the 
"feel" can be improved by typing Poke 
23609,50. This provides audio indication of a 
key being pressed. The Oric keys are much 
smaller and spaced slightly closer together, 
but at least the Oric has a full-size spacebar. 
The keyboard plays a more important part in 
using the Oric as almost all words must be 
typed in full and therefore, require the user to 
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be accurate in typing commands. 
Oric Basic enables the user to use integers 


SE. AST AUT 
М SPECTRUM 


* ‹ D £ 


G H J 
== ищ эщ иң шн эң 
N 


энет Z 


and does mean that the Oric memory require- 
ments are smaller and that more can be 
packaged into a Basic program. I suggest you 
look at the program listings carefully; if you 
are new to home computing, the fact that the 


CONCLUSIONS 


Ш When comparing machines, it is 
always assumed that any innovative or 
exceptional function of one machine 
shows up as an inadequacy in the 
other. This is not the case, both of 


these machines are or will be excellerit 
value for money. If you have £125 to 
spend, then the Spectrum is perhaps 
ideal for the beginner or someone who ` 
has outgrown his ZX-81 or ZX-80 and 
wants a machine now. The Oric is 
likely to be of more use to somebody 


Spectrum spaces the text for easy interpre- 
tation with an excellent line syntax checker 
may be crucial. If, however, you have already 
mastered the fundamentals of programming, 
then you may prefer the additional potential of 
the Oric. 


Relatively bug-free 


It is worth bearing in mind that Spectrum 
Basic was developed on the ZX-80 and is now 
relatively bug-free. Even the IBM Personal 
Computer had some errors. The Oric may 


suffer in so far as it is a substantial step away 


who already knows a little about 
computing and who will be able to 
break the syntax barrier. 

lll There appear to be many problems still 
remaining with the Oric’s ROM, and 
perhaps the interface control. It is too 
early to talk about an extended version 
of Oric Basic when this particular ROM 
has not yet been fully debugged. It is a 
great pity as the potential of the Oric is 
far greater than that of the Spectrum, 
and this will obviously appeal to the 
more technically adventurous micro 
enthusiast. 


from Microtan Basic, Tangerine's old Basic. 

The Oric limits the length of a line of Basic 
code to 77 characters. At 75 characters, the 
first of three warning Pings is emitted, on the 
78th character the line is deleted. There is no 
line-length limit on the Spectrum. 

Oric's editor is worse than the Spectrum's. 
Edit X brings line X to the bottom of the 
screen. Typing Control A over characters in 
the line writes the characters into a duplicate 
line which on pressing return replaces the 
original line. Cursor keys delete characters, 
while typing a character then backspace cursor. 
inserts characters. Unfortunately the amended 
line is not visible while changes are being 
made. 


Saving and loading 


Saving and loading is not without problems. 
The Spectrum has a printer which is a low- 
quality, low-cost machine and will produce 
screen dumps and listings very quickly. 

The Oric uses a Centronics interface which 
operates with Strobe and Acknowledge only. 
This should allow you to use a wide range of 
printers but it has not provided satisfactory: 
results with the printer I used. 

The Sinclair manuals have been gradually 
refined and are now very good. The latest Oric 
manual is a vast improvement on the 
provisional offerings sent out in December 
and January but is still not as comprehensive 
as the Spectrum manual. 

Last summer some micro enthusiasts had to 
wait 20 weeks before the Spectrums they had. 
ordered were delivered. It is early days yet but 
if demand is high as Oric has stated, I wonder 
what delivery time scales will be achieved. 


Bi Missing commands include ACS 
Arcosine — and ASN — Arcsine. They | 
can be evaluated using Cos Sin and. 
Arctan. Other useful commands not 
implemented include Copy, Verify, 
Merge, Flash and Double: these can | be | 
simulated using control characters. - 
There are no disc file-handling | 
commands which may mean a new | 
ROM required à la BBC. ў 

Ш It is important the Oric replaces the 
EPROMs in the early machines. 
delivered as soon as possible and free | 
of charge. = 
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may be returned. 
Micro Management 32 Princes Street, Ipswich, Suffolk. Telephone: (0473) 59181 
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TANDYS NEW four-pen Colour Graphic 
Printer could have the same dramatic effect on. 
printing as the change from black and white to. 
colour screen displays has had on computing. 
Tt is a direct descendent of the CE-150 2.25in. 
colour printer produced by Sharp for the 
PC-1500. 

The printer, complete with RS-232 and 
Centronics interfaces, costs £149 including 
VAT but not including any connecting cables. 
It comes with a power supply, operation 
manual, three black pens, one each of blue, 
green and red, and a roll of plain paper 4.5in. 
wide and 180ft. long. The machine is a healthy 
8.5in. square by 3in. high and weighs 1.75lb. 
lt is coloured silver-grey, with a black top 
cover which is raised to gain access to the pens 
and their holders. 

The printer can print either 80 or 40 
characters per line. The ASCII character set 
from code 32 to code 127 is implemented, 
although unfortunately there is no pound sign. 
А switch marked special characters provides. 
for Japanese script. 

The characters are not produced by a dot 
matrix or burnt into aluminised paper. In 
either case, present technology would not 
permit 80 characters within a space of a little 
over 3.75in. The characters are formed in the 
machine's internal ROM and written on to the 
paper using ink pens. The effect is similar to 
high-quality type-written text. Except for the 
lack of proportional spacing of characters, and 
paper width, the performance is as good as 
many professional printers. 


temoving paper tr 


led edge 10 tear t 
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The printer has two modes of operation, text 
and graphics. The Graphics mode permits 
character size to be varied from 80 characters 
per line to one character per line, in 63 steps 
retained on return to text mode. Characters 
can also be rotated in 90? steps. Also available 
is the facility to draw 15 different types of 
dashed line. Colour can be changed and a 
return to text initiated with very simple 
commands. 

Axes are specified in terms of X or Y with a 
defined step and interval. The step is a 
multiple of 0.008in. between 1 and 999, 
positive and negative, and the interval, the 
number of repetitions of the step, is berween 1 
and 255. 

The effective X-axis resolution of 480 steps 
and equivalent vertical resolution draws 
convincing circles, without annoying steps on 
the edge. 

The printing speed is a slow 12 characters 
per second. At present screen dumps of 
graphics are not possible. 

The machine is opened by undoing five 
screws in the base and releasing four locking 
tabs to release rhe top moulding. The base 
holds the print and feed mechanism at the 
front. The paper drive is friction-fed by a full- 
length rubber compound roller and side 
pressure rollers which also prick the edge of 
the paper at 0.156in. steps. This gives the 
effect of tractor drive and has the advantage of 
providing the Y axis with a quoted accuracy of 
one percent coupled, with a repetition 
accuracy of 0.008in. 


The PCB is screened from interference and 
the major integrated circuit components are 
encased in a screened box shaped around the 
parallel input/output socket — very pro- 
fessional. There is a large heat sink down the 
right-hand side at the rear. 

The top moulding of the unit houses the 
power switch, serial input/output socket, and 
power socket at the rear. A small PCB 
houses the power indicator lamp, the 
paper-feed and colour-select push 
buttons. Finally, housed under 
the mechanism cover is the 
manual pen-change switch, 

The top cover lifts to 
expose instruction 
labels, one 
concerning 

pen 


replacement and the other noting how to look 
after your printer. 
The 50-page manual is well laid out and 


АУД " clear, but there are some omissions. The 
If your listings are listless appendices provide some Basic programs 


and your pr intouts are which produce pie charts, sine and cosine 
plain, the CGP-115 eme 


It is surprising that there 15 no indication of 
could be what уои the connections on the four-way DIN socket 
are looking for. masquerading as an RE interface. Only 

pins 2, 3 and 4 are wired. Table 1 gives the 
Kathleen Peel connections. The serial interface operates at 
checks it 600 baud with no parity and two stop bits. 
out 'The parallel interface is via a Centronics- 
° туре plug but the only connections used are 
busy — Pin 11, strobe — Pin 1 acknowledge — 
Pin 10 and the data lines. 

Loading the paper was initially a bit of a 
problem. A protrusion in the centre prevented 
the paper from being entered into its loading 
slot completely, and so take up, by pressing 
the paper-feed button, could not take place. 
The answer was to сш a strip of paper біп. 
long by lin. wide and load this into the slot 
close to one edge, such that it could be fed 
through by hand. The strip was then slid 
across into a central position and the full paper 
width loaded over the top of the strip. As soon 
as take up was established the strip was 
removed. I only used this procedure twice as, 
whatever the obstruction was, it disappeared. 
Loading the pens was straightforward if a little 
fiddly. Neither operation is likely to be 
required very often. 


(continued on page 48) 


IOUR 


за LPRINT” X8, iREM VERT AXIS 


бе LPRINI^HX1,25,10":RET HORIE AXIS i Function 
78 LPRINT’S2” ЧЕП CHAR SIRE 
75 LPRINT'C3” :REN IN RED Not connected 
= 89 LPRINI'O3":REM WRITE LEFT SIDE Busy 
Y С 11 ^ ^ 
ORIC--TANDY CGP 115 38 LPRINT*n-10,10:REM POS PEN Earth 


92 LPRINT"PSALE" ВЕП WRITE VERT 
34 LPRINT^")8,-48" :REN POS РЕМ 
IREN WRITE RIGHT WAY 


| 1 3 13637 ИЕ TITLE Table 1. Four-pin socket terminations. 
иза LPRINT’C1” 


Data 


Centronics Interface 


= 3 178 LPRINI"ne, а” 


280 LPRINT”D39, 


Printout 
Length/£ 


218 LPRINT*D180, 
256 LPRINI'CO" 
253 LPRINI*S8" 
268 LPRINITS, Ce. 
261 РОВХ=1 TOO ILPRINTLS INEXTX 


| 202 1LIST . Sinclair 27.2 9.1 
| 204 END 
Amber 129.4 24.3 
| 
| | CGP-115 112.8 42.3 


Table 3. Paper usage running costs. 


SAWE 


Е RS 462-283 а 
MOUNTING SOCKET 2а-мау 1383 18 REM LINE SAMPLE PROGRAM 
Above: sample Oric/ CGP-115 printout. Above: typical 80-character printout, 1 20 PRINT,;CHR$(18) 
ЗОРЕТМТ, "L3" 
2"8$18? ()X*,-./0123456289: ; <=> 7@ABCOEFG 40PRINT;,"J480,0" 

HI JKL'INOPQRSTUUWXYZEL N^. *abcdefgh! Jk lmno БОРЕТМТ, "а" 

Pqrstuuuxyzi(i)^H 68 END 

Auto-test character set. Sample BBC/CGP-115 printout. 
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Computer 
Challenge 


16 colours 
professional keyboard 

full graphics 

real sound 


L0 Superb styling TENA 
© Choice of 16K RAM or massive 48K RAM 
gonomic keyboard with 57 moving keys 

8rows x 40 characters high resolution 
feletext/viewdata compatable graphics 
octaves of real sound plus Hi-Fi output 
entronics printer interface and cassette port 
mprehensive user manual 
ONAL MODEM OFFERS COMPUTER PHONE LINK FOR: 
B ELECTRONIC MAIL 6 TELESOFTWARE 6 PRESTEL 


ING SOON, TO COMPLETE YOUR SYSTEM: ORIC MICRO-DRIVE DISCS & SPEED PRINTER 


OR HOME: The ORIC-1 is the professional alternative for home computing. 
bly styled, the 57 key layout is based upon computers costing many times more 
е ORIC, and will help the whole family to learn and understand computing, 
m day one. The ORIC incorporates an improved version of Basic 

e of programming and use. For the enthusiasts the computer has laser 
explosions, etc. pre-programmed for games use, with Hi-Fi 
for incredible effect. The communications Modem will 
‘Telesoftware, message sending, and Prestel use. 


R BUSINESS: The ORIC-1 is the answer to many 
j day problems. Software is becoming available for 
iccounts, stock-control, and many more systems 

your day to day business organising and control. 
ion, the ORIC COMMUNICATIONS MODEM will 

you to access up to 200,000 pages of Prestel 

ormation, to send and receive ‘electronic mail’ 

ook hotels, and flights (and pay for them) and to 

К ан ће latest stock-market and share indexes. 

15 a mustfor all businesses 


TO ORDER YOUR ORIC-1: By phone: 
rtelesales number Ascot (0990) 27641. 


(continued from page 45) 

When the printer is switched on, the pen 
carrier traverses to the left-hand edge and 
rotates the pens to ensure that holder number 
one is in the top working position. The printer 
then draws four boxes produced sequentially 
by the pens in holders 1, 2, 3 and 4. This is to 
ensure that the user is aware of any dried-up 


pens. 
Pressing the paper-feed button at switch on 


sets in motion a self-test procedure that also 
prints the character set in the four loaded pen 
colours. = 


PARALLEL UO 


CONCLUSIONS Table 2. Comparison of machines. 
| Characters Paper Es Bod Accessories 
WiTandy's new printer will transform data 3 SRI rinter|Basic 3 " 
presentation and allow the computer Colours| line sec | Type Мыш Белш She con Paper Nd life 
to interpret results fully, for ease of ue === с = 2 
reading, varying colour, indentation, Қ , 5.5 
арип ва eee Ent | о PR. | Secs ТҮ ҮШ 
г i Ў 2 
WiThe graphics capability provides for x 5 
considerably better resolution that 1.9 
available to the majority of micros. The 63 
lack of a screen-dump facility is likely Amber x 3.40 | 2.00 | 3« 
to be temporary as users will soon 2400 1 24 17 | Plain | 2.25 | 88 6.3 |89.70 for Ribbon fon. 
develop software to produce screen | х rolls 
dumps in colour. 3.1 
$ = 8.4 
WiThis high-quality printer can only be 80 to ~ 3.99 | 1.69 [вови 
faulted on paper width, and slow Tandy 4 lin. 12 | Plain | 4.5 150 8.6 | 149 for for | each 
speed which may make it unsuitable CGP-115 63 x 3 3 pen 
for word processing. ш steps 3 pens 


NEW 
SPECTRUM 


SOFTWARE 


TRANSYLVANIAN TOWER 

In this spine chilling adventure you explore Count. Dracula's 

lower from the di ifying top! Discover due 500 

ts incredibly sj ilar moving three dimensional 

Ў ] r the swooping vampire you try to rid 

the world of this Transylvanian terror! Combine 

moving graphic action game! A new m 
у routine for use during the daylight hours! 48K 


mal dungeons 


graphi 


With a full ‘se 
SPECTRUM only £ 


EVEREST ASCENT 

Stake your claim to the top of the world in this demanding vertical 
adventure in which you aim to reach the summit of the world's 
highest р 4 ame of strategy and survival. 

For 16 or 48K Spectrum (For the 16K Spectrum we have divided 
Everest Ascent into siting parts to give you an adventure as 
complex as the 48K version) 

16 & 48K SPECTRUM £6.50 


Richard Shepherd 
Software 


FREEPOST (No stamp required), 
Maidenhead, Berks SL6 5BY. 
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Promotion’s the name of the game in 

‘SHIP OF THE LINE’ - An adventurous management game. 
Fearlessly battle your way up the ranks... encounter enemy fleet: 
survive mutiny, fever and famine... endure fog, fire and thirst... then... 
when you think you've done well... rush home to Port for promotion! 
16K SPECTRUM £4.95 48K SPECTRUM £6.50 


MULTI FUNCTION CASH CONTROLLER 

Takes care of your Home Budgeting, Bank Account, Standing Orders, 
Loan and MEAE Repayments. Complete security ensured by 
secret password. A budgeting bargain for only £10. 48К SPECTRUM 


) SUPER SPY 

A complex adventure for the 48K Spectrum incorporating a full 3-D 
maze. The many sections of this game ensure that you are entertained 
for hours if not days. Full 'save' facility. 


! Only 26.50 48K SPECTRUM 


550 
£550 
£850 
£495 
£550 


16K Everest Ascent 
48K Transylvanian Tower 
hip of the Linet 
48K ‘Ship of the Line’ 
48K Super Spy 
48K Multifunction Cash Controller а 


Тепсюзе my cheque/Postal Order for £ 
payable to Richard Shepherd 


By First Class Post 
Оп Quality TDK 
cassettes. 


£550 
£1000 


Name 


Address 


PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR 2Х81 ! 


The NEW EconoTech164 RAM PACK 


adds 16-times more memory to your ZX81 at a budget price! 


Fully assembled, tested and 
guaranteed - neat and compact. 
fits snugly to eliminate wobble. 
Compatable with ZX Printer. 


iginal reat t "c - " 
peices ТЕНДЕШ imc IEEE C а ONLY £19.95 y 
plus £1.50 post & packing 
to anywhere In the world 
games, very союш 
єв 
Full refund if not fully satisfied - simply return within 
14 days of purchase. Ailow up to 28 days for delivery. 
BREW = Word ртосатос рае осу Fill in the coupon below and send with cheque or P.O. 
written is 2 
То: 
EconoTech, 30 Brockenhurst Way, London SW168 400 
Please send me .... 16K RAM Packs @ £19.95 each, 
Air Strike Only £6 each plus £1.50 post and packing. 


ПШПШ — rrosortwanr — — 088 | es 
IB EJ|E3| Ба EMEWA 


[s] Г.А] м]ојГа] 
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MAIL ORDER ONLY 


compbel sevewecsrmwacsmecone | 


FOR THE ZXSPECTRUM & ZX81 From Warp 
yslerns 


Factor Eight 
SPECTRUM 16K GULPMAN па а Lift-off into 
with 15 mazes, 4 chasers, laser defence, 9 grades, 9 speeds, demo mode, choice 5 = SS 
f joystick control. “А! ordin Ў ап SS 
ИС ee! |'S3wih HI-STAK ~ 
3 


SPECTRUM 48K MASTERFILE оте e 
and reporting system. So flexible that it is equally usable for your mai 

catalogues, stock control, text extracts ...... applications are endless. Fully изе! 

defined and report display formats, dynamic variable-length file, records. 

and data items. Fully menu-driven with powerful search facilities, sorting, total/ € angles your computer neatly to the ZX81 

average, update, multiple independent printing. Yes, we aim to support | correct ergonomic position for the most 

microdrive when Uncle delivers. Nearly all ti и 5 Machine code, so efficient keyboard operation. SPECTRUM 
you get 32K per file. Comes wit 22:page manual. £15.00 


makés your computing easier, faster, 
more reliable, less exhausting and simply 
more enjoyable. 


€ provides extra ventilation for hot ZX81's VIC20 
9 Брес! 
SPECTRUM16K SPDE _ bissssombier and Editor, os used by ны TRS80 
other ZX professionals, and we,used it to develop the above. £5.95 € instantly applied. NEW BRAIN 
€ styled for '83, adds that professional look 
2X81 16-48K THE FAST ONE «s ine „с, to your set up JUPITER ACE 
MASTERFILE and е all over the world now. Specification is very similar © precision injection moulded in quality Etc. 
to MASTERFILE. 00 ABS, non scratch – non slip base. 


Order form. Please send me HI-STAK set(s) (at £3.95 per 
set). | enclose cheque/P.O. for, 


| ZX81 16K GULP 2 aimost identical spec to GULPMAN. £4.75 


АП programs supplied double-recorded and mailed 18: class by return. Prices 


include VAT and p vithin Europe. SAE for full list. Name 


Address 


CAMPBELL SYSTEMS 
(Dept. YC) = 
15 ROUS ROAD 

BUCKHURST HILL Post code 
ESSEX IG9 6BL 
ENGLAND 01504-0589 To: Warp Factor Eight, Dept. YC. 


6 Pelham Road, Braughing, Ware, Herts. SG11 2QU. 
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SOFTWARE FOR the BBC Micro is still pouring 
down like invading aliens in a video game. 
Most of it is improving rapidly 
presentation, if not originality. Nearly all the 
games reviewed here have good graphics and 
sound, and nearly all are the close relatives of a 
standard arcade game. Like racehorses, arcade 
games produce many offspring; *by Defender 
out of Invaders". Unfortunately not all of 
these games are thoroughbreds. 

Superior Software has produced several 
games, all based on old favourites. The most 
interesting on offer is Centipede, apparently 
the only available version of this popular 
game. You h: to try and destroy a f 
moving and very unfriendly centipede which 
snakes down from the top of the screen. There 
are other hostile creepy-crawlies, including a 
spider which menacingly bounces up and 
down above or on you. Visually this game 
compares well with the arcade version, being 
colourful and clear. Unfortunately, it is not 
possible to fire as rapidly and this can lead to 
many an untimely death. 

Invaders and Galaxians are also produced by 
Superior Software. These two games, as their 
names suggest, are srandard issue. Both, 
though, are well-produced, with colourful 
Braphics, responsive controls and the usual 
bunch of extra-terrestrials. 


* 
һу 
LJ 
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Space Fighter, from the same company, is 
advertised as a mixture of Defender and 
Scramble. However, it is not as exciting or as 
complex as either of these games. There is a 


curious effect to the display; you seem to be | 


underwater spearing fish rather than blasting 
baryons and mutants in the lonely sky. 

Alien Dropout, again, from Superior 
Software, has nothing to do with spaced-out 
hippies. Instead, in another variation of the 
Invaders and Galaxians theme, you аге 
attacked by killer moths. Do not be fooled by 
their placid purple appearance — these moths 
are out to get more than the clothes in your 
wardrobe. 


Alien Dropout is not as fast or as furious as 
Invaders or Galaxians, but it does 
have a certain homely charm. 
The last program under review 
from Superior Software is Fruit 
Machine. This gives you a fruit 
machine on your screen. You can 
nudge or hold, collect or gamble. 
It is just like the real thing — 
except, of course, that there is 
no money. The program gener- 
ously gives you a credit of 20 to 
begin, and when it has cleaned you 
out you can start all over again. It 
is difficult to image who this 
program will appeal to; are there 
fruit machine addicts who play for 
the sheer fun of it? If so, then this 
is their program. The graphics are 


ew ee wo чө 


If you are all at sea when it comes to choosing 
programs for your BBC Micro don't gamble — 
consult Peter Connor’s software guide. 


BBC > 


Si 


с 
ON 


very good and with a little imagination you 
might be able to convince yourself you are in 
Las Vegas. Perhaps it will help to wean 
compulsive gamblers. 

From Program Power come Alien Destroyer 
and Laser. Both have good, colourful graphics 
and a range of skill levels. The first is an 
Invader-style game with a variety of bombs 
and attackers. An engaging detail is the little 
yellow man who leads you back to the starting 
position when you have been destroyed. 
Another bonus for connoisseurs is the Battle 
Report you receive after each game; 
percentage of hits, number of torpedoes fired, 
and so on, Laser is a version of Missile 
Command, and quite a good one. All the 
familiar features are there and the player has a 


SURVEY 


WARE 


wide range of options — perhaps too many 
» you are as familiar with the keyboard as 
à touch-typist. 

The new version of Chess by Program | 
Power is a great improvement, mainly because 
it is now in colour. The board is very clear — 
in bright red and green — and the pieces are 
well-defined. It plays a vigorous attacking 
ваше at level 2 and makes its moves very 
quickly. It is prone to commit a computer's 
version of human error — that is, losing its 
queen — but obviously plays a more thought- 
ful game at the higher levels. 

In contrast to games of death and 
destruction, BBC Software have produced a 
tape called Games of Strategy. If there's 
anything left of your brain after a few hours of 
Galaxians you might like to try Gal: 
Gomoku, Masterbrain or Reversi. 

In Masterbrain you have to discover a four- 
figure digit the computer is “thinking” of, and 
it has to discover yours. Reversi and Gomoku 
are both well-known territorial possession 
board games. Galaxy is another territorial 
game, pitting you — on board the starship 
Endeavour — ágainst the invading Kryons. By 
plotting co-ordinates on the screen you сап 
destroy the invaders by firing phasers and 
photon torpedoes. None of these games is 
particularly interesting graphically, but that’s | 
not the point. If you like board games or 
logical games, you might enjoy them. 

Асогпзој 5 version of Galaxians is called 
Arcadians and is written by someone calling 
himself Orlando. Perhaps he really is called 
Orlando. Pseudonymously or not, Orlando 
has written a very good program; definitely 


the best available Galaxians-style game for the 
BBC 


A jolly little tune announces the begin- 
‚ after which you are rapidly destroyed. 
But you soon get the hang of it, and the game 
improves as you proceed through the pages. 
Although not written by Orlando, Acorn- 
soft's Super Invaders is also the best of its kind 
for the BBC. It has three levels of difficulty. 


The first two, A Mild Encounter and An 
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Uncomfortable Situation, are in the 
traditional mould with the invaders 
and their missiles encroaching more 
quickly on your position. In the 
third level, rather exaggeratedly 
called А Terrifying Experience, the 
invaders' bombs float down and 
home in on you. They do not often 
miss. This is an exciting and well- 
executed version of a game which 
had almost lost its interest. 

Better than both these games, 
though, is Rocket Raid, 
Acornsoft’s answer to Scramble. 
You must pilot your ship over jagged land- 
scape, bombing the fuel dumps and blasting 
the rockets. The controls are similar to the 
ones used in Defender but are more 
conveniently positioned on the keyboard. This 
first stage is deceptively simple. 

No sooner have you successfully negotiated 
these paltry obstacles than you are confronted 
by one of the most awesome sights in home 
computer games; the cavern. Grown men have 
screamed in anguish as, time after time, their 
ships has been destroyed by the viciously 
oscillating green yo-yos called phizzers. 
Eventually of course, you get through, only to 
be confronted by the meteorites — approach- 
ing at different altitudes, they cannot be 
destroyed but must be avoided. With your 
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nerves shot to pieces by the ordeal of the 
Cavern you do not last long here. So you go 
back, to the beginning, to the Cavern and the 
phizzers and When you have flown 
about a hundred missions you might get 
through to the skyscrapers, or the maze, or 
n the fabled deserted city. Then you can 
Start all over again. 

All three games have excellent graphics and 
sound quality and are probably worth the extra 
money as they are definitely the best on the 
market. 

Level 9 have produced two adventure 
games; Adventure Quest and Dungeon 
Adventure. These two programs seem to be an 
attempt to exploit the vogue for fantasy and 
role-playing games such as Dungeons and 
Dragons. Add a touch of Tolkien and just a 
hint of Conan The Barbarian and you have the 
scenario; quaintly-yclept wizards and knights 
encounter evil and violence — but no sex — in 
steaming primeval forests and war-ravaged 
wastelands. 

Beneath the odd vocabulary and exotic 
props they are, of course, ordinary adventure 
games. As such, they are as good any other. 
You are an apprentice wizard who, in order to. 
save Middle Earth has to seek out and destroy 
the evil Lord Agaliarept in his dark tower. 
When I was an apprentice wizard I was 
quickly eaten by ravenous wolves but the 
program kindly resurrected me and I received 
the blessing of Typo, God of Adventures. It 

{continued on page 53) 
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Is your Spectrum 
holding back? 


Unlock all the secrets of your Spectrum with the 
most complete Spectrum Software Library available. 


Written by the sharpest minds in micro technology today, this comprehensive library of 
software will allow you to maximise the entire range of your Spectrum's impressive 

capabilities. If you demand the best from your Spectrum, cut out and mail the coupon 

today, because once you've unlocked all the secrets of your Spectrum - there'll be no 


holdin 'ou baci 
NEW RELEASE Complete Spectrum ROM Disassembly 


This is the book for the serious programmer who wants to get right to the heart of the 
Spectrum system; its 16K ROM control program. 

Written by Dr. lan Logan and Dr. Frank O'Hara, each ROM routine is completely 
disassembled and its function clearly explained. Great care is also taken to ensure 

the reader understands how all the routines within the ROM interact with each other. 

The book also explains every aspect of the Spectrum's software operation in detail 

and makes all functions and entry points available for use in your own programs and 
routines. £9.95 


Spectrum Hardware Manual 
Anessential aid forevery Spectrum user, giving an easy to 
follow explanation of how this sophisticated micro computer 
really works, written by Adrian Dickens. 
Backed up with a complete rundown on each component's 
function and full circuit diagrams, the book reveals many 
features of the Spectrum system not mentioned in the Sinclair 
Manual. 
The book also includes practical hardware projects and tips 
enabling you to take full advantage of the system's hardware 
potential. £5.95 
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{continued from page 51) 
did not do me much good, and for all I know 
the Middle Earth is still waiting to be saved by 
а brave and ingenious adventure game (ап. 
Dungeon Adventure is related to the 
previous game; now you must find the dead 
demon lord's treasure in his black tower. Both 
these programs have a Save facility and come 
with an explanatory booklet. Enclosed is a 
stamped addressed envelope which entitles 
you to one clue from Level 9. 
< It was encouraging to see that software 


houses are now producing more programs of a | 


practical or educational intent. Program 
Power offer Constellation, which enables the 
user to view the stars from any point on the 
Earth's surface, on any date and at any time. 
You enter latitude and longitude, date and 
time and telescope elevation; and, behold, on 
the screen is displayed a map of the heavens! 

You can zoom in or out, thus allowing you 
to have a close-up of one particular constel- 
lation or a broad view of the whole area. This 
program will probably appeal mainly to 
budding astronomers as an easy method of 
finding their way about the stars before going 
on to the real thing. 

If you are more interested in money than the 
mysteries of the cosmos, then Compute-a- 
draw from Davansoft will be more to your 
taste. Its manufacturers claim that by using it 
carefully you can predict draws with about 
20-30 percent more success than picking them 
with a pin. They do not promise you a 
fortune; only the opportunity of winning 
several smaller dividends each season. 

This program comes in two parts; the pre- 
diction program, £4.95, and the database, 
£13.50. The latter is, obviously, essential and 
the work that has gone into it justifies the 
price. It contains the results from about 6,650 
matches over the last three seasons, up to 
January 15 of this year. If you do buy this 
program, then you will have to be prepared for 
a fair amount of work; adding information to 
the database, running the program before 
making selections, reading the copious 
explanatory notes. 

Perhaps the most difficult commands to 
master in the BBC Micro’s repertoire are the 
Sound and Envelope commands with their 18 
parameters. Davansoft’s Sound Editor is 
designed to make them easier to use. It draws 
the graphs of the pitch and amplitude 
envelopes over the same axes; the parameters 


are printed below and can be easily entered by 
moving the cursor. When you alter one of 
them the program enables you to discover the 
effect by redrawing the envelope shape and 
producing the new sound. 

BBC Software has produced two programs 
exploiting the graphic capabilities of the BBC 
computer; Painting and Drawing, both by 
Brian Smith of the Royal College of Art. 
Although the controls for these two programs 
are rather complex, they both come with clear 
explanatory booklets. In Painting you have a 
good variety of colours to choose from. There 
is also a choice between brush and airbrush — 
which “paints” in a cluster of dots. Other 


options are to vary the width of brush, use 
hatching or vary background colours. Draw- 
ing allows you to create circles, polygons and 
other shapes with different sizes and effects. In 
both of these programs brush or line 
movement is controlled by the cursor keys; it 
is thus rather difficult to draw, for instance, a 
curve. If you want to explore the BBC's 
graphics these programs could be useful. If 
you want to learn how to draw then you 
should buy pencil and paper. 

Anyone who is interested in making the 
most of the BBC Micro's graphics might be 
better advised to take a look at Acornsoft’s 
Creative Graphics. Best described as a 
compendium of graphics techniques and ideas, 
the tape contains 36 Basic programs which 
produce a variety of pictures and patterns. 
These include rotating 3D shapes, animated 
pictures and elaborate and constantly- 
changing designs. 

One of the most impressive things about this 
collection is how short the programs are. Few 
of them would take long to key in; yet they 
achieve the sort of effects that are only 
available with machine code, if at all, on most 


Company Software Price 
BBC Software, Games of Strategy £10 
BBC Publications, Painting £10 
PO Box 234, Drawing £10 


London SE1 3TH. 
Level 9 Computing, Adventure Quest £9.90 


229 Hughenden 

Road, Dungeon Adventure £9.90 
High Wycombe, 

Buckinghamshire 

Program Power, Chess £6.95 
Dept YC2, Alien Destroyer £6.95 
8/8a Regent Street, Laser £6.95 
Chapel Allerton, Constellation £5.95 
Leeds LS7 4PE. 

Davansoft, Compute-a-draw £4.95 
1 Delapoer Drive, Sound Editor £5.95 


Haverfordwest, 
Dyfed SA61 1HX. 


Company Software Price 
Acornsoft, Rocket Raid £9.95 
4a Market Hill, Arcadians £9.95 
Cambridge CB2 3NJ. Super Invaders £9.95 


Tree of Knowledge £9.95 
Creative Graphics £9.95 


Superior Software, Centipede £6.50 

69 Leeds Road, Galaxians £6.50 

Bramhope, Invaders £6.50 

Leeds. . Alien Dropout £6.50 
Space Fighter £6.50 
Fruit Machine £6.50 

Computer Concepts, Wordwise £45 

Dept YC4 

16 Wayside, 

Chipperfield, 

Hertfordshire 

WD4 9JJ. 


other home micros. This reflects both on the 
scope of the BBC Basic and the ingenuity of 
the author, John Cownie. 

To extract maximum benefit from these 
programs the aspiring computer artist should 
buy the Creative Graphics book, which is 
available separately for £7.50. 

Acornsoft’s Tree of Knowledge is an 
educational game in two parts. The first, 
Fruit, is intended for children of primary 
School age. Either they ask the computer, or 
the computer asks them, questions whose aim 
is to discover the fruit thought of. The 
computer might ask “is it a citrus fruit?" and 
if the children do not know what this is they 
will find out, thus placing citrus fruits on the 
Tree of Knowledge. This idea of classification 
and connection is continued in the second 
program, Class, which is meant to increase a 
knowledge and understanding of the classifi- 
cation of living creatures. You think of an 
organism and the computer asks “is it green 
and multicellular?" From your answer to this 
and succeeding questions the computer 
consigns your organism to a kingdom, a sub- 
kingdom, and so on until it has identified it. 
When it has found your creature it gives a 
smug “Но-ћо”. This program is specifically 
aimed at A-level biology students — a point 
driven home to me when I was asked if my 
organism was diploblastic, coelomate and had 
а notocord. For them it will be very useful as a 
means of learning why creatures are classified 
in their particular groups. Both Fruit and 
Class, although having no sound and few 
graphics, are enjoyable and worthwhile 
educational games. 

Wordwise, a word processor on a ROM chip 
from Computer Concepts, is considerably 
more sophisticated than most of the word 
processors available on tape. 

The advantage of having software in ROM 
is that it can occupy the memory space that 
would otherwise be filled by the Basic 
interpreter and so does not take up any user 
RAM. This means that there is room for 
24,560 characters to be stored — about 4,500 
words. Wordwise, incidentally, keeps a count 
of the number of words typed in, which it 
displays in a status line at the top of the screen. 

Another bonus is that a program in ROM is 
instantly accessible. To switch from Basic to 
Wordwise you simply type in *Wordwise, and 
*Basic to switch back. 

On some word processors the screen can be 
horizontally scrolled over a much wider page 
of text. With Wordwise text must be entered 
and edited in Teletext mode. It can then be 
viewed in a formatted state at 80 characters to 
the line. 

There is an extensive range of editing 
facilities most of which are easy to use. 
Sections of text can be readily deleted, shifted 
and copied; previously-Saved text can also be 
inserted from tape or disc. A search option 
allows you to replace every occurrence of 
specified string of characters by an alternative 
string. 

These are just some of the features 
Wordwise offers. At the moment it is probably 
the most useful word processor on the market 
and is the only one on a ср. It will be 
interesting to see how Acornsoft’s View — 
which will also be in ROM — compares. № 
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MOZART 


LIVES 


YOU CAN COMPOSE instant Mozart with a little 
known opus called the Dice Waltz. In effect, 
this was an automatic generator of minuets. 
This claim holds true in spite of the fact that 
Wolfgang Amadeus never heard most of the 
theoretically possible 4.6E16 variations! It was 
constructed in this manner: Mozart assembled 
176 musical bars of two types, suitable for the 
two parts into which each “minuet” would be 
divided. The two groups of 88 bars were 
arranged into tables of eight columns and 11 
rows, each element of a column representing a 
single, three-eight bar. 

In each column the bars were written or 
selected such that any bar in one column could 
be played after any bar taken from the column 
to its left, and before any bar taken from the 
column to its right. In the first table, a 
sequence of bars selected in order from the 
first to the eighth columns would combine to 
form a minuet beginning in the key of the 
tonic, and modulating by the last bar to the 
dominant — for example C to G. Providing 
the normal symmetry, though not that of the 
traditional AABA minuet, the second table 
contributes bars opening on the dominant and 
working their way back to the tonic. Each half 
would of course be repeated, giving a total of 
32 bars per minuet. 

As the title of Mozart’s work suggests, the 
bars to be played were chosen by throwing a 
pair of dice. The range of numbers possible 
from a pair of dice is two to 12, and so the 
rows of the two tables were labelled 
accordingly, 16 throws in all generating the 
required bars in a hopefully random fashion. 
Loaded dice would definitely have been a dis- 
advantage in this context. 

In practice, Mozart compiled three tables. 
The first two were organised in the manner 
just described, each cell containing a number 
from one to 176, pointing to one of the bars 
written out on full double staves in the third 
table. One cannot help feeling that he 
conceived the whole thing with computers in 
mind; the manuscript table of the bars was a 
serial table, and so presumably, if a sequence 


Figure 6. Sample stave. 
MINUETZ 
PART 1 
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was to be played through on the piano or 
clavichord with any comfort, the bars would 
have to be transcribed in full on to a separate 
sheet of manuscript. 

Our program attempts to preserve the 
flavour of the original. The user actually 
throws the dice, which tumble across the 
screen to reveal the desired numbers on their 
tco faces. And to complete the charade, 
appropriate numbers appear on the other 
two visible faces. A count of the number 
of throws made is displayed, and on 
completing 16 throws, a tabular record 
of the dice numbers is provided. 
Next, the manuscript of the 
music generated by the dice 
sequence may be printed on the 
screen in two sections, repre- 
senting parts one and two of the 
minuet. After each part is printed, 
like the original, in three voices 
and on two staves, the option is 
given to Save the manuscript. 
This will be as hard copy if 
a printer is connected, or on 
tape as a named Screen if not. 
Then, after prompts for 
volume and tempo, and in one 
of two keys, the music will 
be played through in three- 
part harmony, and of course, 
may be repeated if desired. 
Other refinements are included: 
such as the ability to fix the dice, 
and so generate a predetermined 
sequence of bars. 

By now the astute reader will have 
realised the raison d'être of the hardware 
Valiant though it is, the Spectrum beeper 
cannot cope with more than one voice at a 
time. A General Instruments chip, the 
AY-3-8910 provides not only the three sound 
channels needed for our purpose, but also two 
entirely independent and bi-directional I/O 
ports, each of eight bits. Moreover, the chip is 
simplicity itself to program for most purposes, 
either in machine code or Basic, and equally 
convenient to drive in hardware terms. The 
spare appearance of the PSGIO board — 
Programmable Sound Generator and 
Input/Output — will bear the latter out. 

Having said that the Spectrum beeper is not 
man enough to handle full-blooded, three-part 
Mozart, some readers will no doubt be 
relieved to hear that the software can be 
largely proved using the beeper before any 
hardware is actually connected. In fact, the 
program will automatically detect the lack of 
the interface and default to beeper. It must be 
stressed however, that the beeper routine gives 
only a very crude foretaste of the real thing. 


The circuit of the PSGIO board is very 
straightforward, using only the AY-3-8910, 
two cheap 14-pin LS TTL integrated circuits, 
a common eight-pin audio amplifier chip and а 
small handful of discrete components. 

It lays out naturally оп O.lin. pitch Vero 
board, with very little in the way of track- 
cutting or wiring involved. A ZX-81 type 
connector should be used, since this allows the 
simultaneous use of a ZX Printer. This 
connector has 23 pins per side, as opposed to 
the 28 boasted by the Spectrum; the shell of 
the printer extender will only admit a 23-way 


Roll those dice and 
set Mozart spinning 
in his grave. Rod 
Hopkins applies the 
power of a 
Spectrum to the 
Dice Waltz to 
compose millions of 
genuine Mozart 
minuets that th 
maestro neyer 
heard. » 


connector. Taking this course also has the 
advantage that the board might be used with a 
ZX-81. 

It is recommended that the connector be 
mounted on the board itself, and the whole 
plugged directly on to the Spectrum or printer 
connector without intervening wiring. The 
Spectrum is frustratingly sensitive to the 
loading caused by even the shortest of cables. 

All of the components used in the circuit are 
readily available from the majority of suppliers 
advertising in the electronics monthlies. 

Communication with the PSG is register- 


SPECTRUM 


orientated. In practice, this means that the 
programmer first tells the chip which register 
he wishes to alter or read, and then sends or 
retrieves the relevant data to or from the 
register specified. All functions are controlled 
internally by the PSG, and may persist thus 
while the controlling program is busy with 
other matters. To perform these functions, the 
PSG makes use of the data programmed into 
its register array, numbered 0-15. Table 1 
summarises the signal requirements of the two 
control pins of the 8910 that are used. 


Table 1. 
BDIR вс1 
0 0 Inactive 


о Read from PSG 
1 0 Write to PSG 
1 1 Latch PSG Register Address 


They are met by decoding two I/O addresses 
— that is, eight-bit addresses combined with 
the CPU signal IORQ — to talk to the chip, 
namely 221 and 223. The former address plays 
a dual role: OUT 221,X will prepare the PSG 
for a data transfer involving register X. On the 
other hand, IN 221 will have as its result the 
contents of the register last pointed to by an 
OUT 221 instruction: for example, PRINT IN 
221 will print those contents. The other ИО 
address used, 223, is the output data 
destination address, if you like. OUT 223, Y 
writes the value Y into the register last 
referred to by an OUT 221 instruction. 

All of the PSG registers are eight-bit 
registers, although some of them are handled 
as pairs. Note that Bit 0 is the least significant 
bit — LSB — while Bit 7 is the most 
significant — MSB. If two registers are 
combined, the register with the higher address 
— number — constitutes the most significant 
byte, the summed value of their contents being 
the low-register value plus 256 times the high- 
register value. 

The value of each register bit, of course, can 
only be either a logic 1 or a logic 0; but, in 
their proper positions, the bits collectively 
form a binary number whose decimal 


equivalent can be calculated by adding 

together the weighted values of any bits set to 

1, thus: 

BIT BIT BIT BIT BIT BIT BIT BIT 
JU N asin) 


(РАЈА rus] Fa EST ЕТУ [E x 
|128 | 64 TERE =255 
ТЕО =179 
128| 0|з2|6|0|0 ч 


If, for instance, a register contained zero, all 
bits would be reset, that is logic zero. And, to 
set a particular bit to logic 1, simply write into 
the register the decimal value of that bit, plus 
those of any other bits required set. 
Conversely, if a register were to contain 255, 
that is, all bits set to 1, and the need were to 
reset to zero bits 0,1 and 2, it would be 
necessary to write into the register: 

(255-4-2-1) = 248 

Now to move on to the PSG registers. 
Remember first of all that the chip has three 
sound channels, referred to as A,B and C; and 
note further that the two highest registers, 14 
and 15, are used to transmit and receive data 
via the two I/O ports available. The PSG 
registers are utilised as follows: 

Register 


0 | Set Channel A Tone Period 
} Set Channel B Tone Period 


} Set Channel С Tone Period 


Set random noise period on all 

channels. 

7 Enable noise and/or tone on all 
channels. Control direction of 1/0. 
transfers for both ports. 

8 Set Channel A amplitude 

9 Set Channel B amplitude 

10 Set Channel C amplitude 


2 
3 
4 
5 
6 


Set Envelope period and shape 
according to same pattern. 
14 1/0 Port A data 
15 1/0 Port B data 
Channel tones are set by writing values into 
registers 0-5, each voice using two registers. 
(continued on page 57) 


Figure 1. The Basic program. 
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~ 
..Hhe name 
of the game 


Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN. Telephone: 051-236 0407 


——————————————————————— 
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> : ff JS: > 

Amplitude С SEM o ee ignori 8548 NEXT T. co sum acce >i FIIS: HRZ 

ришсе едан е AA ОЕ 8556 LET P-ie»Ls60: FOR т-с тог ЮН M!- E 13 ә. 
envelope control and writing into registers 8,9 ZB E TLETBULB. IW ис аЛ MENS Hic oU У HA 272 
and 10 any value from 0 to 15, the resulting о TO веза __ Tie я i2 РУБ 

: 1 8570 LET X=P+(T-C) #10: LET Y1-(N HI! c! A $3 ЈЕ: 
volume being proportional to the number (T) -B) 8D: IF (v-D AND 91514) OR Hee Li я i5 ЈЕ: 
rogrammed. SP THEN DET erst to DOOR к Е н RIS 
Prog! 7 8575 IF NOT Yi OR YisF OR Y1»72 "os я н н FIS 

To enable the channels and the I/O AND USB AND INT (y17P-Y1/F THEN k с [Н 5 HS 
SFE S 3 e z 2 5 
individual bits of register 7 are used for this 8555 LET yoyseva: IF S(T) 05 THE Е ri ЕВ 128 ET 

Hu 86: H! z fat 11 
purpose as follows: 8598 IF UsC THEN GO TO 3630 
1-0/P. 0 – Channel ON 8600 LET Y=v5+32: Ir О-В THEN LE BE Sí: me- 115 22: 
0-UP 1= Channel OFF 2505 CIRCLE X,Y,8: GO SUB 8775: me 5 EH Ра: 

BIT | BIT | BIT | BIT | BIT | BIT] BIT | BIT B620 CIRCLE X,Y,B- CIRCLE X,Y,C: Ee TA- BE 

PLOT x+Cau,¥! SRAW A, lieu: GÓ 5 ois E јао FES 
[eB А лал || Bis EP Then cor хе E EH 
-Е,У: DRBU 3 ме. Cc'3 252 Hna- 
ШО wO С "B А C B А ВАЙ jth OSZ THEN PLOT %-E,Y-F: D го 2:3 E52 
ete ЕЕ A › i 52 
в А NOISE TONES реле, FAY a мар THEN PLOT x-E, = НЗ аза 
+7: М H T4 
s + FÉ ege 8627 IF A(T) THEN PLOT х-а,у: DR я! ! EiS 5 
Writing (255—4—2—1) =248 into register 7 BU F,A: PLOT X-8,¥4C: DRRU FA: 
5 PLOT'X-z,Y-C: DRÁU A,F: PLOT X-E EW us. #52 Fa. 
would thus switch on the tone outputs of all Ү-С: DRAU ALP ss: na. 
2 $636 LET 2-Я! NEXT T: NEXT L: LE F5. J2. 
three channels, switch off noise on all three, Tosa Ра POKE ву,2аа+): N EA Pon 
and set both I/O ports to output mode. These 8669 bin 507): IF NOT мес) THEN RIS +"! 
bit switches are active when zero. 88629. Вт. В EOR МЕС ТО г: IF м HE JF. no- на. 
When you have built or acquired a PSGIO деве NEXT M. тє MOT B THEN cer s 20: еШ 28: 
board, try the following routine, which simply ETUR n PE area 1825 Т КЕЯ 
demonstrates how to output а tone from HER LET s'ini-5. Ler hance: dO TO psi зы 
channel A, and then switch it off. It is as easy 3690 IF nin)snin-B) THEN Go SUB BI Loo 
as that; and the most complicated sound S350 LER lon) AD = cas 
are little i 5710 NEXT n: RETURN ! 5 
programs are little more than collections of 8738 FOR етв TO D. IF N(N-O-B):» Ri ES 
similar instructions: NO ЕН EEMO +8: E к 
Е i Е 0732 NEXT ©: LET S(N-E)=5(N-E) +B мг: міз 
rogram line ет H уз: 3 
5 5 8771 рваџ D,-E«U: ORAU -D,ExU 5 р 

10 OUT 221,0 Point to channel A register RAY ALE BRAY 5, -530 REFORM D Lon HE 
„ТЕ ETU rr 11 + 

0. А 8773 DRAU D;,-EsU: CIRCLE X+E,Y,B M ДУ МЫР 

20 OUT 223,200 Set tone period to 200. ЕН =] tH. ва: ": 

Leave register 1 at zero a778 DRAU S,C,PI: DRBU -D,-8. RE ны ва: gi: 

30 OUT 221,8 Point to register 8. gees PLOT xv, DRAU s,s4D;E: DRA ws с 
40 OUT 223,10 Зе! channel А volume to 10. | | 828! Bán Rens: Бран «сз ЕЁ р FIs t 
" je ао ом Hn 279: Di ' 

р E er debo, || Sis сы шы у LL Е ME 

60 OUT 223,254 d on panoa only aCRebeat онаа: IF B$15"Y" THEN He 

it 0 now equals 0. t miS 

OKE VAL 32291 2+0 FOR м , 

PUN не zv ып тш сот NE S ie 
B „ЕЕ: „Е+0о: 
eH Но Вот Н АС 85: 
= 2 ‚+оо: РВ: , 
SOUS Ы PSG still poi 3655 RANDOMIZE USR Ed OUT R 2 27: 
а zi : QF*B 
f шы eh a AE e у бед OUT RO, -B: GO TO UAL "SaoQ^ ^ n 
7. Writing 255 to it sets bit 0 авов LET т-11: FOR р=Я TO 15: 
1 LE; Р=р+33: POKE ВМОТУМ,РЕЕМ (P нта 
101. ApEEK ЧЕМОтен)): NEXT N: IF AU T К?З 
ау н i H73 
= 9900 CLS . PRINT AT C,F+E; “Dice 
Do met Боас typing іп the remarke they Reegcat PLOT Rags. BRAU EA k73 
j -78. -036 i 
are only included to make you eel quite +28: PLÓT 66,75. DRAU Alte. OVER pas 
certain as to what the routine is doing. Try B. PART SORIB) S BOR NT OTOKE RU 
adding extra lines in between lines 10 to 50 to RINT TAS STNXD;M(KagaNI;. NEXT n EH 
NEXT К: OVER А: RETURN oie 
program tones or noise for channels B and C. РЕН DE: PAPER Рук: INK Lis Я 
A ғ+0 LET Oa9923: LET L-14: Qs M 
Remember to set the volume for each voice бо LET LeNsF: GO SUB O: 
В К во SUB à: LET 2915 «FIZ E! 
used, and to change line 60 to switch the ев 4S BIB E! 

d т E +6: : 
required voices on. M: g GO SUB Osc. LETOM 6-8 к) we Н 

First the Basic program — see figure 1. The IB TO 48 STEP -e1. P ZB BER Ws WW. o0] 

" = А РАЯН A,60: PLOT м, 52 Я RE m 
only points to watch are that the length of line à XT KS 5 - ves HS- сс. Le. Les 
1 remains unaltered; music manuscript file cS HES SA ШО БУЫ р 
names are Poked into the Save expression in be egy HOA TN 

SO Bii Р DRAG O-B;h. NEXT N RE! Hi! Ces ба: Lie 
the following line, so that any additions to line x cU qi eU = са 

x ` T E,L: DRAW Е,Р,С: = 5 = i = n 
1 could cause havoc. Also, be careful with the 21: бави Ега, -É Ба = 64: J- Fa: Be HE 
= ч - . Е: + = H 
machine Code addresses set up at _ the я Емс авва нас СНЕ 
beginning of the program. Save the Basic at inc s 
EC (listing continued on page 59) 
CIRCLE ii1;M-F;B. RETU 


(continued on page 59) 


YOUR COMPUTER, MARCH 1983 57 


16K ECONOPAK 


LOST ISLAND 


16K ECONOTECH RAM AND GRAPHICS TOOLKIT 
plus either LOST ISLAND or GAMES ТАРЕ || 
SAVE £7.35! Total package price only £24.50 


19 WAYSIDE AVENUE, WORTHING, SUSSEX. BN13 3JU Telephone: (0903) 65691 


THE WORKING 


СТ 


'AUBRARY OF PRACT 
SUBROUTINES AND PROGRAMS 


DAVID LAWRENCE 


The Working 
Spectrum 

(228 page book) 

The first well- 
documented collection of 
serious programs for the 
ZX Spectrum. Programs 
include a Basic 
Renumber which can 
handle Gotos and 
Gosubs. a character 
dictionary. a file-handler. 
Several utility programs 
and a few games. Each 
program is built up out of 
re-usable subroutines 


£5.95 


58 


The Working 
Dragon 32 

This is a companion 
volume to The Working 
Spectrum and includes 
several new features 
Such as a Text Editor and 
a Music Composer and 
Editor. Other programs 
help you use the Dragon 
32 as an accountant. for 
more advanced high 
resolution graphics. as a 
home tutor for education 
and for playing games. 
Each of the programs and 
Subroutines is explained 
line by line to help develop. 
your own programming 
Skills 


£5.95 
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жин 


72; / 


Best of Popular 
Computing Weekly 
Cassette 

Four of the top Spectrum 
and ZX81 games from 
Popular Computing 
Weekly are recorded on 
this one cassette. The 
games are Laserchase 
for the 16K & 48K 
Spectrum. Копа 5 
Revenge for the 16K & 
48K Spectrum. Robot 
Control for the 16K ZX81 
and Alien Attack, a Space 
Invaders type game for 
the 1K ZX81 


£4.45 


A New Range FromSunshine Books Ltd 


Hardware 

Econotech 16K КАМ (ипсасеа) 
JRS 16K RAM 

JRS 64K RAM 


Software 

Programmers Toolkit ( 16K] 
Graphics Toolkit (16K) 
Lost Island (16K) 

Games Tape II (16K) 
Battleships (16K) 


Only £20.95 
Only £26.50 
Only £62.95 


Only 
Only 
Only 
Only 
Only 


A full range of software and hardware are available. Tick the 
coupon below for your free 1983 catalogue and enclose a large 


stamped addressed envelope 


I wish to order the following 


16K Budget Pak with Battleships 
16K Budget Pak with Games Tape И 


Econotech 16K RAM 

JRS 16K RAM 

JRS 64K RAM 
Programmers Toolkit (16K) 
Graphics Toolkit (16K) 
Lost Island (16K) 

Games Tape II (16K) 
Battleships (16k) 

1983 JRS Catalogue 


Only £27.75 
Only £27.75 
Only £20.95 
Only £26.50 
Only £62.95 
Only £4.95 
Only £5.95 
Only £4.95 
Only £4.95 
Only £4.95 
Free 


Tick as applicable 


Name 


Address 


Total [Including VAT & P&P) 


Age 


Post to: J/RS SOFTWARE, Department vc3 
19 Wayside Avenue, Werthing, Sussex BN13 3JU 


Cee ING 


Cruising 

(on Broadway) 
cassette 

Play Cruising. anew. fast 
machine code game of 
Skill for the 16K or 48K ZX 
Spectrum computer. You 
won't be able to beat it — 
the more you practice the 
faster it gets. Cash prizes 
are beina offered for the 
highest recorded scores. 
See Popular Computing 
Weekly every Thursday 
for details. 


£4.95 


days. 
| Em mmm 


m um m m om 
m inse send me 
Boy 
{ 1 The Working 
Spectrum 
at £5.95 each 
] The Working 
Dragon 32 
at £5.95 each 
Best of Popular 
Computing Weekly 
at £4.45 each 
1 Cruising 
(on Broadway) 
at £4.95 each 


| enclose а cheque/ 
postal order for 


£ 
payable to 


Sunshine Books Ltd. 
19 Whitcomb Street 
London WC2 7HF 
Name 


Address 


Signed 


We can normally 
deliver in four to five 


(continued from page 57) 

the beginning of a tape by 
SAVE "MINUETZ"LINE 1 

"This allows it to AutoRun on loading, Line 1 

fetching the tables and machine code from 

their final position on the tape immediately 

following the Basic. 

Second, the bar table, figure 2, embodies the 
main data bank of the program, holding 
Mozart’s 176 bars. 18 bytes of RAM are used 
to store the information for one bar. Since all 
of them are in three-eight time, and since the 
shortest note used was a semiquaver, the 
obvious time-slot of a sixth of a bar was chosen 
as the building block of thé music. There is, in 
fact, one byte per channel per time slot. Figure 
2 reveals something of the identity of the data 
by grouping them in bar “dominoes”, with 
one time slot occupying a single domino row. 

Using ASCII characters to represent the 
bytes has allowed a very compact table with a 
meaningful appearance and easy points of 
entry. Use the routine given at the end of 
figure 2 to enter the data. It mimics the 
printed listing on the screen as the bytes — in 
the form of strings — are entered, and allows 
you to start at any row of dominoes. If you 
wish to save the code at some stage prior to 
having entered it completely, type: 

SAVE "MINUETZCODE"'CODE 28930,3642 
Before entering any code at all, always type 
Clear 28929. To continue with a half-entered 
table, type Clear 28929, Load in the code from 
tape, and again use the routine at the foot of 
figure 2, returning the appropriate bar to the 
prompt. 

"Third the machine-code routines and tables 

— figure 3. Having completed the bar table 
and Saved it on tape, type in the little loader at 
the end of figure 3. Type Clear 28929, and 
Load in the bar table, since the material in 
figure 3 will be part of the same 3,642-byte 
block of RAM. Run the figure 3 loader, and 
enter each block in turn, making sure you get 
the start address right, and of course, the 
number of bytes. The start address is the first 
address given under each block and the 
number of bytes is clearly marked. 
' Follow the same procedure used for figure 2 
to save intermediate stages. Note that the 
figure 3 loader also mimics the layout of the 
printout on the screen to make checking of 
entries easier. 

In the Basic program, lines 36-200 encom- 
pass the dice loop, generating the random 
numbers for the dice and drawing the dice 
themselves in their first two positions. But as 
you might imagine, there is a fair amount of 
work involved in drawing the dice. This could 
be handled only with the aid of machine code, 
which had the added advantage of economis- 
ing on rapidly shrinking text-space. It may be 
of interest to point out that the final dice are 
drawn initially in "invisible" ink; this avoids 
flicker since the operation of converting the 
ink colour is a lot quicker than that of 
performing the calculations and drawing the 
dice with dots. Machine-code routines used 
are Dicemain, Drawdice and Prtdots, with 
their associated tables. Another subterfuge 
used for reasons of speed is that the monitor 
Circle routine is avoided. 

Line 9890 — this short subroutine is called 
after the dice have been thrown to convert the 

(continued on next раде) 


typing: 


(listing continued from page 57) 


ers 
HS 
Fi HI. 
Fi б! 
м н! 
к Е 
М б 
K ы! 
ш. не, 
БИИ н? 
н'а не. 
Fio н? 
Ets He 
cs н! 
Hes 
oss 
Hes 
на5 н: 
E 
EM S 
!3 R2. vis 00- 
З AS? FIS MO- 
13 F2. E!) oe- 
Ја FSI н) MO- 
15 әз. м! н-е 
#5 55: Mes) не 
ENTER THE ABOVE TABLE USING THE 
FOLLOWING ROUTINE.NOTE THAT EACH 


DOMINO OF CHARACTERS REPRESENTS 
ONE BAR AND THAT THE CHARACTERS 
ARE ENTERED AS 6, ТНЯЕЕ - СНЯЯЯСТЕЯ 
STRINGS, TAKEN FROM ROWS 1 TO 6 
OF THE ÉOMINO IN TURN 

N.B. IF INVERTED COMMAS APPEAR 
IN_A_STRING, SIMPLY TYPE THEM 
FUICE,& THE COMPUTER WILL READ 
IT AS ONE SET 


= POKE 23658,12: 


сыз INPUT 
“STARTING BAR ?°",SB: LET Р=таэз 
‘2458418 


4 FOR N-SB TO 133 STEP 6 
NT INVERSE 1;N;: FOR B-e TO 


s 
DR в=е TO S 
SOF CHAR ISTRING се 


& INPUT * 
ZF LEN R$<o3 THEN INPUT PLAS: 1; 
“ERROR: PRESS ENTER “;As: со TO 6 

© FOR к=о TO 2: POKE Рекљиз»а+ 
еззе,сорЕ ЯЗ {К+11-33: NEXT К РЯ 
INT ÁT _O4¢R,4+6a5,A8 

10 NEXT Ё: NEXT B. INPUT "NEXT 
ЗЕТ OF 5 BARS (Y/N)? "; AS IF A 
zx" THEN LET P=P+108:'CLS < NE 

12 sTOP 
Figure 3. 
NOTETABLE (104 BYTES) 
21414 о e 148 6 42 е 
$1420 210 S 1265 47 Е 
31426 229 4 1554 эз 4 
31432 29 4 2263 12713 
31458 1183 68 5 21 5 
31444 233 2 191 2 152 2 
31450 114 2 79 2 ав 2 
31456 15 2 2411 215 1 
31462 177 1 3621 159 1 
31466 116 1 96 1 f E] 
31474 57 1 40 1 23 1 
31429 7 E 249 о 235 2 
31455 221 © 2090 197 о 
31492 186 а 1760 1660 
31498 157 © 1460 140 0 
31504 135 © 126 0 117 0 
31510 1118 12658 бэ о 
31516 93 © 
DICETRBLES (176 BYTES) 
31518 21 6 62 36 66 55 
31524 39 96 34 3 1з 21 
31530 6 62 16 66 55 39 
31536 47 112 75_ 12 111 102 
31542 123 91° 127 25 134 32 
31548 38 129 10. 37 56 13 
31554 73 41 131 49 46 122 
31560 54 64 86 115 119 126 
31566 71 120 bi 110 67 107 
31572 26 99 42 SO 2 59 
31578 61 105 74 103 43 33 
31584 11 10638 124 52 35 
31590 20 193 55 116 B7 5 
31596 29 5 29 5 25 5 
316. 5 29 Б 63 94 
315 78 23 105 15 97 
316: 83 31 95 35 109 
316: 113 64 121 76 69 
315: 19 24 101 14 7 
Si 118 45 44 15 25 
зі 9 51 104 зе 108 
EH 137 139 72 125 79 

1650 156 52 бе 68 вг 
31656 47 За 55 12 45 
31662 17 52 155 66 82 132 
31668 47 34 53 12 59 23 
31674 114 48 1 22 77 65 
31680 117 135 4e 8 в = 
31686 8 в в в те 7e 
31592 7e 8 

DRAUDICEDATAI (252 BYTES) 
31694 17 26 16 31 15 21 
31700 16 31 17 26 38 21 
31706 16 31 20 27 18 21 
31212 14 25 16 31 ге 27 
31718 18 21 14 25 17 26 
MERRE КЕ 
21736 11 29 19 за 11 26 
31742 10 32 11 29 11 26 
21748 10 32 14 S2 11 26 
91754 7 26 је 32 14 32 
31760 11 26 7 26 11 29 
31766 10 32 12 32 14 52 
31772 11 26 9 25 7 26 
31778 15 22 6 24 16 20 
31784 в 24 16 20 12 22 


31790 а 24 12 24 16 
31796 12 20 8 24 12 
$1802 16 20 12 20 12 
318909 8 24 10 24 12 
31814 16 89 14 30 12 
51820 14 9 1з 14 15 
31826 13 14 14 9 15 
$1832 13 34 17 10 15 
31838 11 8 1з 14 17 
31844 15 4 11 8 14 
31250 13 14 15 12 17 
32656 15 4 33 & 11 
318628 12 7 15 6 
318687 15 5 э O 
31874 7 18 11 15 5 
31080 4 э 7 15 31 
31866 5 Ə 4 Әә в 
31892 7 15 9 15 11 
5158988 ә 5 9 4 
3224 92 5 5 7 33 
ЕУ ка Э О 
а ger ed UM 
39229. 3 5 7 Ө 
51928 із з э з 9 
31934 5 7 7 7 9 
31940 13 з 113 = 
DRRUDICEDATA2 (12 BYTES) 
312465 4 5 3 6 
319525 1 5 5 4 
DRAWDICEDATAS (40 BYTES) 
31958 47 45 1 1 65 
31964 1 255 47 47 255 
31970 65 24 2551 © 
21976 @ 255 65 25 1 
31952 0 55 0 1 е 
31988 о 255 45 45 1 
31994 0 55 o 1 
DICEMAIN (102 BYTES) 
31998 253 54 85 © Зз 
32004 123 Ба 159 125 Б 
32010 197 229 245 205 129 
32016 17 42 © 241 225 
32952 529 17 200 124 15 
32025 61 32 251 26 213 
32034 129 125 209 19 25 
32040 42 а 3— 22525 229 
32045 205 129 125 209 225 
52052 58 160 125 195 15 
32958 33 140 BO За 126 
32254 205 100 125 35 4 
35070 За 125 ӘБ 205 190 
52076 253 54 65 7 33 
32082 88 1 192 2 126 
32058 о 32 B ба 7 
32094 35 120 177 32 243 
ORAWDICE (22 BYTES) 

22109 217 229 2125 10 
35105 214 124 197 75 55 
32112 35 34 35 56 35 
32118 205 186 36 225 153 
32124 239 217 225 217 291 
PRTDOTS (30 BYTES) 

$2129 71 197 175 87 95 
32135 28 28 16 251 95 
82121 193 197 70 35 78 
32147 229 205 217 13 62 
32153 215 225 193 16 240 
NATTABLE (51 BYTES) 
322251 1 2 2 >» 
Тео - 5 
52237 5.08 9 9 10 
$2243 11 12 12 33 13 
32249 15 15 16 16 17 
32255 18 13 19 гө 20 
32261 22 22 23 23 24 
32267 25 26 26 27 27 
32273 29 29 зе 

NOTESORT (74 BYTES) 

32276 17 161 125 213 53 
32282 125 6 В 197 70 
35288 229 213 33 240 112 
35594 16 25 16 255 
32300 6 6 126 35 35 
32306 18 19 16 248 225 
32312 16 227 225 6 46 
32316 126 6 51 184 48 
32324 15 251 175 119 24 
32330 17 224 125 19 15 
32336 26 119 27 26 190 
32342 2 03 254 35 195 
32348 224 201 

PLAYMAIN (77 BYTES) 

32350 6 2 197 197 6 
32356 17 209 125 197 26 
32362 213 71 33 е e 
32368 18 © 55 16 253 
32374 240 112 167 9 Б 
35388 197 205 171 126 5, 
35386 14 255 13 32 255 
32392 549 193 16 240 209 
32398 16 215 вә 14 
32404 13 32 з 16 249 
32410 15 197 33 191 126 
32416 217 195 15 3 54 
32422 201 197 4 24 152 
PLAYSLOT (38 BYTES) 

32427 175 245 211 221 175 
35453 32 6 205 205 126 
32439 24 14 70 17 182 
32445 19 19 16 25226 
32451 205 209 126 26 205 
35457 126 35 241 254 Б 
32463 24 219 

OUT (22 BYTES) 

324656 1 16 254 211 
35471 6 1 i6 254 195 


(listing continued on next раде) 
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Bo 


Юю 


очамо онима 
лоя 


„т 


BOHN 
uv 9 
ag 


DENORPONMREM 
ет) 
= летом 


Sr 
в 


[1 


эз 
ze 
22 
16 


WHORE 
OPAN! 


РР 


DU 
I 


IDs ie e e pa ta 0) 
че 


nb oo. 
о н 


223 
Bai 


59 
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(continued from previous раде) 
dice numbers into equivalent bar numbers. 

Lines 9916-9925 draw the blank 
manuscript, and lines 8530-8775 — see figure 
6 — actually print out the music. Each voice is 
printed out in full before moving on to the 
next voice. The appropriate data is fetched 
from the bar table by the machine-code 
routine Notesort. Lines 8771-8775 actually 
print the notes, U being a flag to determine the 
direction in which the tails are drawn, Z being 
another flag indicating whether leger lines are 
required. 

Line 9900 is a subroutine to print out the 
record of dice numbers, 

Lines 9800-9835 play the music. The PSG 
is initialised in Basic before calling the 
machine code which actually outputs the 
music. The first entry point to the subroutine 
is at line 9830, the routine re-entering itself 
from line 9800 if a repeat is desired. Which 
machine-code routines are called depends on 
whether a PSGIO board is connected. If it is 
then Playmain is called, which in turn uses 
Playslot and Out. If no soundboard is detected 
then Musicbox is called, which simulates a 
musical box playing through the top voice 
only; even the clicks of the wards are included. 
Seriously though, the Musicbox routines — 
including Part and Beepout — are really only 
intended to verify the software as a whole if 
you have not yet got hold of a PSGIO board, 
and though fun, is no substitute for the real, 
three-voice original. On the PSGIO board, an 
output socket is provided to allow you to plug 
into the Aux input of your amplifier: this 
arrangement really does justice to the music. 

Lines 207-253 call the manuscript drawing 
and play subroutines when required, and 
handle Saving of manuscript, as well as setting 
up volume and tempo variables. 

Line 253 changes key each cycle, according 
to the factor KY. 

Finally, a note on I/O: the two registers, 14 
and 15 in the PSG give 16 bits of TTL- 
compatible I/O capability to the PSGIO 
circuit. As pointed out earlier, the ports can ђе 
driven completely independently of the sound 
generation; while sound is being output, I/O 
operations can be performed. The ports are 
bidirectional. Bits 6 and 7 of register 7 are 
used to dictate which direction is operational 
for each port; if either is set to one then the 
corresponding port is in output mode, if a zero 
setting, then the port is in input mode. The 
possibilities are endless. 

There is nothing to stop anyone substituting 
his own bars for the Mozart using the 
information given in the text, and with the 
limitations that with the current arrangement 
only triple-time music can be accommodated. 

Those familiar with machine code should 
find it relatively easy to cope with duple times 
by changing the number of slots and the cycle 
counters which handle them. 

Some programmers will be unwilling or 
unable to deal with the effort of punching in 
the whole of Minuet2, or building the 
programmable sound generator and input/ 
output board. If they wish, they may write to 
Rod Hopkins at 5 Greenside, Leslie, Fife КУб 
ЗОР for a copy of the program at £3.25, or the 
fully-built PSGIO board together with the 
program for £19.75. Both prices include 
postage and packing. 
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32477 60 211 221 245 197 
32493 1 16 254 2201 


HUSICBOX (25 BYTES) 


2487 6 2 197 62 225 
32493 214 8 16 252 59 
32499 126 205 @ 127 193 

2505 239 52 se 
32511 201 
PRRT (23 BYTES) 

12 эз 59 


126 S4 201 
55535 ges ге, 126 285 25 
16 254 205 
38888 627 235 5: 6 ^ 201 


BEEPOUT (36 BYTES) 


ENTER EACH OP THE ABOVE DUMPS IN 
URN USING THE FOLLOUING RO 


START 
ADDRESS TS THE FIRST ABDRESS 
SHOWN FOR THAT DUMP 


е 
ie STOP 
Figure 4. 
MACHINE CODE DISSASSEMBLY 
"“SICENAIN” 
INKOFF LD(RTT-T),0 
CO HL,DRTÁ 
LO Я, (LHDICENG? 
LO B DICE COUNT 
NXTOICE PUSH 
PUSH Hm 
РАТОРРАСЕ cate Pero 
SELFRCESTep 
Bop. 
POP AL 
ADD HL,DE 
PUSH HL 
LD DE. DATR2-2 
VALIONUM INC DE 
INC RE 
DEC 
НЕР VREXDNUM 
АЫ 
PRTLHFRCE GALL, PRTDOTS 
ENCE 
LD я, 
СВ бЕ'РАбезтер 
БОР НЕ 
ADD HL,DE 
PUSH HL 


PUSH DE 
РЕТЕНКАСЕ CALL PRTDOTS 

BOB DE 

POP HL 

ADD HL.DE 

ЕО R,(RHDICENO 

БОР ёс 

Z NXTD I! 


5 


JN: 
DRRUCUBES PELA RUPLOT CORDS 


DHL 
L.D(PLOTXYY 
SAL | RAPI 

INKON n 


tp 
NXTPOSN LD а, (HE 

SP INKO 
DONE? БЕС 

OR C 

JRNZ NXTPOSN 

RET 


“DRAUDICE™ 


SRUERET EXX 
PUSH HL 
EXX 
LD B, SIDECOUNT 
Ср HU, DATA: 
NXTSIDE PUSH Éi 
ОСА Н 


POP PB! 

DJNZ NXTSIDE 
UNSTKRET ЕХХ 

POP HL 

EXX 


"PRTDOTS'" 
GETNUM ГАЈ 


Р.Я 
GETDOTPRT Bop А А.Е 


ING E 
РЭНЕ ОЕТООТРЯТ 
Abo н B. DE 
BUSH BC 

D B, (HL) 

INC т 

ED CH tHE? 


PUSH HL 
BUE SETPRTPOS 


E TEQ 
Ret ion 
Dan us 


NXTDOT 


PRTDOT 
Банг Њетост 
RET 


"NOTESORT" 
LD DE,UOICESTO 


„ LD HL.RNDTRBLE 
LD B,ÉBRCOUNT 
NXTBRR BUSH 


USH DE 

LD HL,BRRTRBLE-16 

LD DE; BARSTEP 
GETBAR AbD HL, DE 

Danz GÉTERR 


NXTSLOT 


DINZ NxTSLOT 
POP HL 

POP BC 

DJNZ NXTBRR 
POP HI 

LD B,BRRS«SLOTS 
PUSH BC 

LD As (HE) 

ED B TOPNOTE 


JRZ NRHTEQUIU 
NOTE? 


NXTSLOT 


NOTE? 


LD A, < 
D 


ET 
PTNXTSLOT INC НЕ 

POB BC 

DJNZ NXTSLOT 

RET 
“PLAYNAIN™ 


bD B BERTCOUNT 
PUSH 

REPEAT PUSH 

LD Be BARCOUNT 


Ер Di 
NXTBRR PUSH 


DINZ NXTEAR 

LD B,COUNT2 

tb E EOUNTS 

DEC C 

BENZ Loops 

DJNZ LOO! 

OP BC 

DINZ REPI 

Бр "Lo RRHOTOBPOINT 
(HL) , PRRT2POINT 

Bop BC. 

DINZ REPEATS 

ED (Hb) PART POINT 

PUSH BC 

JR REPEAT 


“PLAYSLOT” 


Loops 
Coors 


REPEAT2 


нхтиолсе BUSH AF 
QUT REGRDDR,R 


R HIOUT 
LD в, (HL? 


Ъ— = 


LD DE.NOTETRELE-2 RST зен Figure 5. 
CALCNOTE INC DÈ БЕРЕ X 
INC DE at БЕРБ RAM ALLOCATIONS ABOVE вамтоР 
N. ON 
iuo PEE me 
INC DE SEFE 31414-31517 NOTETASLE 
CALL бит DEFB 31518-31593 DICETABL 
LO A, (DE) DEFB 31694-31997 ^ DRRUDICEDRTA 
нхоџт GALL’ OUT РОР HL 31993-32099 DICEMA 
INC HL D я, (HL) 521eo-3212 DRHUDICE 
РОР RF TNC L 32129-32158 PRTDOT: 
CP e CP NONOTE 32159-32159 ICENOSTO 
RET 2 SRNZ NOTE 32161-32508 ^ UDICES 
JR NXTUOICE LD R.NONOTE 32209-32224  RNOTAB 
32525-32275 NATTABLE 
mate NOTE PUSR HL 32276-32349 NOTESORT 
CALL STKRCC 32350-32426 PLAYHAIN 
LD в, COUNT CALL ROMBEEP S$332-32164 PLAYSLOT 
Loops BINZ’ ООР BOB uL 32365-32496 Sur 
OUT. 223,R РОР ВС 32497-32511 мизтсвох 
LD B,COUNT DJNZ NXTSLOT 32512-32554 
LooP2 DINZ’ LOOPS RET 82535-32570 BEEPOUT 
POP BC 
РОР AF 
Ur Bai.n E 
BUSH AF = Circuit diagram 
jd Снт for the sound- 
Loops, Е generator board. 
“MUSIC BOX" 
Lp B,2 
NXTPART BUSH’ Bc 
LD Я:255 
AND Å 
GETPRRT SUB 8 
DJNZ ОЕТ! 
LD(RNDTABLOD ,а 
LL DR 
DINZ МХТРВЕТ 
LD &,RNDTLO 
ED cRRDTRBEO) ‚Я 
RET 
"PART" 
LD HL,NOTESORTEND 
ED (НС , RET 
BUSH НЕ. 
CRLL NOTESORT 
GALL BEEPO! 
LD B,COU 
LOOP. DINZ LOOP? 
CALL BEEPOUT 
POP HL 
LD (HL) , "LD,B" 
RET 
"BEEPOUT " 
LD HL,UOICESTO 
со B.$LOTS 
NXTSLOT PUSH BC 
PUSH HL 


3 Cassettes 


Пп \ 
x | 
Flight simulator Fruit \ \ 
Compulsive, addictive, fruit machine. Using your skill 
\ with the holds, turn your £5 stake into £10 and beat 
| 


the system. Hi-res graphics and sound. 


| £4.95 inc. p&p 
|| | | 


comprehensive edit facilities, menu and cursor driven 


Кашу» Lia uec inc.p&p 


пе = па па а пп = па шы а иш па пп ‚ш шш аш ‚ш и ыы 
1 QUARK DATA P.O. BOX 61, Swindon, Wilts. Tel. (0793) 40661. || 
£6.50 inc. p&p 1 Please supply 


Using your skill, locate the airstrip @ radar 
scanner, fly your aircraft through hazardous 
crosswinds and air pockets to land safely. Watch your 
fuel; watch your artificial horizon; be sure you are 
level on final approach. Full colour, hi-res graphics, 
3D and sound. 
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SOFTWARE А + 


PAINTER SPEC 


Ww CLAIR SIRIUS SPECTRUM BBC DRAGON ATOM SINCLAIR SIRIUS SPECTRU 


ATOM 
Torpedo Run 
Cylon Attack 
Space Panic 
Painter 
Zodiac 

Death Satellite 


£6.90 


SPECTRUM 48K 


Painter 


Frogger £7.00 
DRAGON 
Deadwood £6.90 


BBC 

Model ‘A’ 
Tower of Alos 
Model ‘B’ 
Tower of Alos 
Planes 

Painter 
Pharoh's Tomb 
Frogger 


£6.90 
£6.90 


£8.00 


FGI GI III ЭЕ E Эк ЭЕ ЖЕ ЭЕ эк э Эк Ж IE ЭЕ IE эе ЭЕ BEE Же ЭЕ ЭК эе Эк э ЭЕ ЭЕ ЭЕ ии ЭЕ Ээк э эк э FEAE Эк ЭЕ э эк ЭК ЭК э 


Price £8.00 
New Release 


PLANES 


BBC 32K 
Arcade Game 


FEO JE BE AE AE E AERE BEJE BE AE BERE E AAE PERE BAE AE BE AEA AE FE AE BE AE IE AE FE AE E AE FEAE IE FE AE IE AE AE BE BE AE FE AE FEIE E AE AE BE AE FE BE AE AE AE BE AE JE AE A AE AE AE FE AE AE AE AE AE AE FE AE AE 


ATOM ‘TOOLKIT’ EPROM 


22 Extra Commands and Five features including 1200 Band 1 
£18.50 6-Way ‘Adda’ board 


Cass. Operating System 


ADD 4 or 6 EPROMS 
TO YOUR ATOM WITH OUR 'ADDA' BOARDS 
£28.75 


PLEASE SEND ME: 


ее 
| 5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
| (Quote '830/ 1' for discount on telephone orders) 
| МАМЕ _ = 
ADDRESS _ 


| Please note prices include post & packing 
| You may also telephone (24 hrs) with credit card order 


830 HYDE ROAD MANCHESTER M18 7JD 
061-223 6206 (24 hrs) Telex 667461 (AHn A&F) 
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“S$ WOLY NODVUG 288 WNULIAdS SNIUIS МТ 


2 


NIS WOLY мобуна 288 WNYLIIdS ЅПІМІЅ YIVIONIS WOLY NOO Vd 288 


vex eo RAM PACKS 


add-on memory at affordable 
prices. Fully guaranteed. 


16k Ram Pack —————— £28:95 


16 k Expandable internally by 
plug-in module to full32k £29:95 


Expansion module ——————— £17:95 


ZX99 Automatic Tape 
Controller for Sinclair ZX81| Computer Cassettes 


High quality, AGFA tape, screw assembled cassettes 
with library boxes 


c5-37p c10-39p c12- 40p 
с15- 41р c20-43p  c25-45p 
c30-46p 


Cassette Leads 


BBC1 7pinto 2x 3:bmm,1x 2:5mm £2 
BBC2 7pin to 5рїп & 1x 2 Бтт £2:50 
DRAGON бріп їо 2x3.5mm,1x2.5mm £2 


Cassette Workshop 


#49 95 pus £2.95 P&P 


D DATA PROCESSING - software control of up to four E801 FIXOTAPE - Semi-automatic, £1.99 
tape recorders frees twisted tape in seconds 

ORS 2326 INTERFACE а они connection with E612 Index cards 50pfor 12 
any such printer using the fu character code 

п AUTOMATIC TAPE COPY - copy a data file ЕВЕ еј пне bal e 53.39 р 


regardless of your memory capacity 
ОТАРЕ BLOCK SKIP - without destroying the contents 


of RAM 
OZX99 SOFTWARE AVAILABLE 


CSS1 Revolving storage rack 

(holds 32 tapes or 20 in cases) £2-99 
CSS? Double revolving storage rack 

(holds 64 tapes or 40 in cases) £5:99 

Contact us for details of 
all personal computing 
accessories and a full range 

of software including Quantec 


=a [al тј 
ORDER FORM Dept. CY1 Data-Assette 
44 Shroton Street, London «nl 
т ЕЕ МОЈ РНК А TOTAL] 


Distributors of KAYDE products 


Ex 
data-assettee ГАЗЕ не 


Signed SS Nane Е 
44, Shroton Street Address 


London NW1 
Telephone (01)258 0409 SRST WE Las) pr eee Е 
Sea aaa  wewenmca 


YOUR COMPUTER, MARCH 1983 63 


лт 


іп Slow, will now be fast. The game then 


18 REM MAGGOTS CC » n. PERCY JAM? 83 сие with а Be set appearing each time 
20 CLEAR 2000:X-128:Y4«96:12128:0436 "пре шш куше cud af ie maggot В 
38 SMeRNDC42»5:SCma:MLz10 preset to keep it at the length specified by ML 
40 CLs (ВК І NTEZØQ |"magsots" a WI E E Ma 
за INPUT "FAST OR SLOWS F^S»";St may disappear. This will only happen when 
60 IF SWe"F" THEM POKE &HFFD7.@ eR hed Gs m accu C be 
70 CLS'PRINT"READY! |"; careful tac the food а not erased БО 
80 PLAY"V3BT1Q0SL6CL302GGLZEEL1CC" : CLS || | bse 2030 clear room for the strings and 
98 REM DRAW SCREEN determine speed; and lines 70-120 set display. 
180 РМОРЕ1, 1 'БСВЕЕН! , @'РСГ$2:С0.084,2 || _ Inline 130, the Gosub moves to the food 
118 DRAW"BMG 6: C4; #2432 1898. 243.188" Lines 150-200 place a clump of food in а 
128 PRIHTC,8,0»5,4,4 тапар position pa ine 170 che dong dee 
138 GOSUB 15@'GOTO 228 starts the routine again. Up to four blocks of 
140 REM FUT FOOD IN RANDOM POSITION food may appear in one clump or as little as 


150 ReRND(240 2+8: D=RND« 178 2+8 Pd Ged in the yellow ark tern 
168 FOR М=1 TO RHDC4» only. Line 230 starts the maggot moving in the 


178 ЈЕ PPOINTS A+, DM yd, THEH 152 appropriate random direction by the variable 


SM, and goes to the appropriate line number; 


188 PSETC FM, DM, 1 lines 240-280 send control to the appropriate 
190 SOUND 198, 1 line number, and line 290 checks to see if any 


of the arrow keys have been depressed. 


208 NEXT M If none has been depressed or if the reverse 
2 1 а ВЕТУЕН key has been pressed, then the maggot 

carries on moving in the same 
220 REM MOVEMENT 


direction or else goes 
230 OM SM GOTO 290, 350, 438, 500 


Fast and tricky, M Percy's 
Maggots will soon have 
you wriggling at the 
keyboard. 


THIS ADDICTIVE high-resolution game for the 
Dragon 32 does wonders for the reflexes and 
gets away from the era of laborious games with 
a ready-set maze. 

Due to the amazing speed with which the 
Dragon works in Basic, this game — in which 
а red maggot runs around the screen and 
searches for food — can be very hard. A speed 
option is offered: this is done by setting the 
internal timer to a running speed of 1.8 MHz 
instead of the default of 0.9 MHz. 

The idea is to move the maggot — which 
starts off in a random direction, but always 
from the centre position — round the screen, 
to the clumps of food which are represented by 
green dots. Movement is achieved by the use 
of the arrow keys. When a clump of food is 
eaten the maggot increases by a length or two. 

Turning should be kept to a minimum 
because the maggot sloughs its skin. If the 
maggot hits this or the border then the game is 
lost. As more and more corners are turned the 
screen fills up with red lines. The bigger the 
maggot the longer the barricade of dead skin 
will be. 

When the maggot has reached a length of 40 
the game stops for five seconds. The screen 
then clears and play starts again, but instead of 
starting off 10 segments long, it starts with 
two so that more epithelia will be descarded, 
making the game harder than before. When 
three sets have been cleared the internal timer 
is set to Fast mode so that the game, if started 
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back to lines 240-280 for the next direction. 

Line 300 checks to see if the next point to be 
PSet is red and if so moves the losing routine 
at 580. Line 310 checks то see if the next point 
is food and if so goes to the appropriate routine. 

Lines 330-350 subtract the length of the 
maggot from the PSet position and preset 
these points so that the maggot does not 
appear as one continuous line. 

Line 590 speeds the routine up and 700 
slows it back down. Lines 790-850 search for 
food in an area of three by three around the 
maggot’s head and for each little block found 
five points are added to the score. Line 840 
then presets these points so that no food is left 
in that area. Line 860 goes to the routine for 
placing some more food in another random 
position. Line 870 adds two to the length of 
the maggot. Line 880 checks to see if it is 40 in 
length and if so goes to the routine at 900. 

Lines 900-950 clear the screen and add 1 to 
the amount of sets cleared. Line 940 makes the 
game fast if a fourth set is reached. Line 950 
gives the maggot a length of two and continues 
the game. Variable ML can be changed in line 
880 to make the game 
easier or harder. 


—— __ 


(conti 


248 
250 
260 
270 
280 
290 
зов 
318 
320 
338 
340 
356 


738 


76 


inued from facing page) 


740 PRINT"RND CLERRED";SC; "SETS" 
750 INPUT"RNOTHER GOC Y/N)"; Bm 


770 RUN 

780 REM SEARCH FOR FOOD 
790 FOR В=-2 TO 2 

вад FOR V»-2 TO 2 


IF BM@=CHR#C 94> THEN 290 

IF BS=CHR#C 18> THEN 368 

IF BS*CHRÉCG) THEN 438 

IF В®=СНЕ®С9› THEN 598 

GOTO 240 

BSSINKEYS:IF В®=СНЕ®С10› OR Вф="" THEN Ү=Ү-2 ELSE 240 
IF РРОТНТСХ, 224 THEN 588 

IF PPOINTCM,Y?-1 THEN GOSUB 788 

РЗЕТСХ, Y,4)5 

Is%:0sY+ML'IF 02184 THEN 02184 

РКЕЗЕТС 1,0» 

GOTO 298 

BSsINKEYS:IF BSsCHRÉ(S4) OR Вм="" THEN угу+2 ELSE 248 
IF РРОТНТСХ, У ›=4 THEN 588 

IF PPOINTCX,Y591 THEN GOSUB 7890 

PSETCX, Y,4)5 

IsM'OmY-ML:IF O«8 THEN O-8 

РКЕЗЕТС1,0» 

GOTO 368 

BS*INKEYS:IF BHeCHRÉCS) OR Biem"" THEN Х=Х-2 ELSE 248 
IF PPOINTCX,Y2m4 THEN 580 

IF PPOINTCX,Y5*1 THEN GOSUB 788 

PSETCX, Y,4)5 

IsMMML:OwY:IF 12242 THEN 1=242 
PRESET‘ I, 05 

GOTO 430 

BSsINKEYS:IF BSSCHRSCS) OR B$s"" THEN XsX*2 ELSE 240 
IF PPOINTCX,Y5m4 THEN 588 

IF PPOINT(X,Y2*1 THEN GOSUB 788 

РЗЕТСХ, Y,45 

IsX-ML:OsY:IF 1<8 THEN 1=8 

PRESETS 1,0» 

GOTO 598 

REM PRINT SCORES 

FOR 298 TO 250:NEXTZ 

POKE &HFFD6,Q 

FOR C=1 TO 4 

PLRY"V31T200D1CDECDECDE" 
DRAW"C"+STRECC > 

DRAW" BM120. 100; 58) RBUSLSUSRS" 
ОКАМ"ВМ1 37, 100; S8) U18RSDSL 5" 
ркпи"вм152. 100; S8; NRSU10" 
ОКАН"ВМ1656, 100: S8;U18RSD18USLS" 
DRRIHI"BM180, 100; S8; BRSUTONLSRS" 

NEXT C 

SOUND 1,20 

POKE &HFFD6.8 

FOR Z= Ø TO 100'NEXTZ 

CLS'PRINT"YOUR BODY MWRS";ML;"CMS LONG," 
PRINT"RND YOU SCORED";S;"POINTS." 


€ IF B$="N" THEN END 


810 IF РРОТНТСВ+Х, +9 >=1 THEN 828 ELSE 858 
820 SOUND 230,1 

5=5+5 

PRESETC BAM, V+, 2) 

NEMT V,B 

GOSUB 158 

ML=ML+2 

IF ML#4@ THEN 908 

RETURN 

FOR Z-8 TO 60Ø:NEXT Z 
CLS:PRINT"RNOTHER SET COMING UP" 
PLRY"V3101DDDO2CDEFGO2CDEFG" 
SC=SC+1 

ТЕ SC=3 THEN POKE &HFFD7.9 
ML=2:GOTO 100 


н | 
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Every computer needs a 


SAVE 2265 


SPECTRUM 


NASCOM, VIC, PET, 

BBC, APPLE, TRS80, 

IBM, CRAY, ETC. 

(Please state) 
At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 


educational unit. 
OR COMPLETE D.LY кт £39 
DEALER ENQUIRIES WELCOME 


As seen on BBC TV “Computer Programme” 


*BIG EARS * +, 


SPEECH 
INPUT 

FOR ANY 
COMPUTER 


cH RECOGNITION 
SPEECH RECOGNT 


Hugely successful Speech Recognition System. 

complete with microphone, software and full instructions. 

BUILT TESTED & GUARANTEED ONLY £49 
PLEASE STATE COMPUTER: UK101, SPECTRUM, ATOM, NASCOM2, 
Vic 20, Micron, ZX80/81, PET, TRS80, MZ80K, APPLE Il, BBC MICRO 


NEW: FAST MACHINE CODE FOR ZX SPECTRUM £7.40 


ZX81/SPECTRUM A^ 


MUSIC SYNTHESISER (STEREO) 


+ 16 LINE CONTROL PORT 
D 
тте a 


and frequency. Input/Output lines provide 
control and monitor facility for Home Security, Robot Control, 
Model Railway etc. etc. Works with or without 16K RAM. 


Add keyboard to make a live performance polyphonic synthesiser! 


Full instructions/software included. 
£ 1 9 . 5 0 (KIT) 


£25.50 (BUILT) 


© 


Recommended £7.40 


KIT £15 
BUILT £20 


AMAZING VALUE AT ONLY 
Extra 23 way connectors at £2.60 


THE COMPOSER 
Music Programme for above synthesiser. 
Enter and play 3 part harmony. 
Includes demonstration tunes. 


COLOUR MODULATOR 
RGB in, PAL/UHF out (not for ZX) 


SPECIAL OFFER 
SPEECH OUTPUT CHIP SX-01 
Phoneme Speech Processor DATA £0.60 


Please add VAT at 15% to all prices. All enquiries 
Barclay/Access orders accepted by telephone S.A.E. please 


WILLY ГУЛ 44, Bedford Gardens, Е 
STUART. kensington, London we тен 
SYSTEMS Ltd Tel: 01-221 1131 (Sorry — no callers) 


І.С. £18 


66 YOUR COMPUTER, MARCH 1983 


BBC Micro SOFTWARE 


FROM 


FERNLEAF 
] MICROSYSTEMS | 


1. WORD-EDITOR £12.50 (p+ p inc) model В 
4 pages of text to write, delete, save, load, insert, draw tables, print etc. 
Package includes Manual. Ideal for aimost all writing needs. Drives any printer 
for frilled printing & special formatting by embedding ASCII codes in text, to 
printer. 


2. HOME-FINANCE £12.50 (р + p inc) model B 
Another must for the BBC micro owner. Package manipulates 10 separate 
accounts; handles direct debit, standing orders, financial forecasts plus printouts, 
includes manual 


3. SKY-BIRD £9.00 (p+ p inc) model В 
ср gama іп fast real ume graphics, exciting sounds # multi coloured 
graphics. Guide the flight of the sky-bird behind mountains, avoid the lazer hawk 
but watch out for unknown dangers behind the hills. Employs skill and returns 
untold епјсутеги for all. 


4. SCREEN-DUMP £6.00 (p+ p inc) models A+B 
Superfast таспи... . "^e program. Auto adjusts to any mode of user's screen 


display and dumps screen in 3 selectable sizes with colour discrimination. 
Includes instructions to use any printer. 


We offer quality software to 
compliment the quality of this micro. 
We also write software to order. 
Enquire in writing. 

Enclose SAE. 


FERNLEAF MICROSYSTEMS 
SILVERGROVE INNHAMS WOOD 
CROWBOROUGH, SUSSEX TN6 1TE 
Tel: Brighton 565303 

ighton 603191 


Orders to: 


Retail dealers 
offered big 
discounts 


If you are interested in a particular article/special 
feature or advertisement in this journal 


HAVE A GOOD LOOK AT OUR 
REPRINT SERVICE! 


We ofter an excellent, reasonably priced service 
working to your own specifications to produce a 
valuable and  prestigeous addition to your 
promotional material, (Minimum order 250 copies). 
Telephone Michael Rogers on 01-661 3036 or 
complete and return the form below. 


To: Michael Rogers, Your Computer, Reprint Depart- 
ment, Quadrant House, Sutton, Surrey SM2 BAS. 


l am interested in copies of article/advert. 
featured in this 

journal on pages , issue dated 

Please send me full details of your reprint service by 


return of post. 


VOLCANIC DUNGEON 
CHAMPIONSHIP _— ==. 


WIN A FABULOUS ‘WINGS’ 
HOLIDAY FOR 2 TO FLORIDA. 


VISIT THE AMAZING NEW 
EPCOT CENTRE 


Volcanic Dungeon, the addictive adventure. People have 
been known to venture into its maze of caverns to rescue the 
Princess Edora again and again. If you are one of them, or 
wish to be, then you could find yourself lying on a sun- 
drenched beach in Miami for a week: Followed bya 
further week at Orlando, visiting Disney World and 
Epcot. So what do you have to do for all this? Just be the 
best Volcanic Dungeon player in the UK, that'sall! Ten 
finalists will battle it out in the championship at the London 
Computer Fair, Earl's Court, in June 1983. But first you 
must prove you are worthy. А 


Volcanic Dungeon is available „өп the -ZX- 
Spectrum and Dragon; у: is suppfii 
every game. (Апуопей Iready owns tfi 


4Version:can ei 
Order .yoyit 
Staunto 


ntered into. All business associates of Carnell Software, 
Fand their relatives, аге disqualified from entry. A copy of the 
—rules of the Voléanic (Dungeon championship will be 
supplied with the entry form. 5 


WITH FORTH now available for home 
computers and the release of the Jupiter Ace, 
users suddenly have a machine and a language 
ideally structured to games that are fast, 
involved and without the relative complexity 
of machine code. Forth's compact program- 
ming means one can develop and test each of 
the elements of the whole program as one 
builds it up. 

The disadvantage of not being able to code 
from the top down, as in Basic, is overcome 
easily by either flowcharting the proposed 
program or doing a simple logical list of its 
component parts. 

The Jupiter Ace I used for this program has 
an actual memory availability for user Forth 
words of less than ІК. This may seem very 
little but it gives one sufficient space to create 
versions of popular arcade games that contain 
the main features of the originals and run very 
close to their speeds. In fact, I found that 
Pac-Man written in Forth actually runs faster 
than the game played at the local amusement 
centre. As it is one of the more popular games 
and contains many of the building blocks one 
would use in other games I chose it as the 
example for this article. 

I have included all the main points of the 
arcade version, except for the power pills 
which would take up an extra 500 bytes at a 
rough estimate. 

l have assumed that you understand the 
basic words used in the Ace but include an 
explanation of the specific techniques 
involved. To conserve memory the variables 
and words used have short names but I 
comment on each separately. 

The sequence for the game is as follows. 
First, the graphics used for the man, ghosts, 
dots and wall are defined and the screen 
created. Next the variables are initialised and 
the man and ghosts placed in their starting 
positions. 

The way the man moves is broken down 
into the following steps. First, a check to see if 
an appropriate key has been pressed, and the 
program continues with this sequence if it has. 

The Inkey function on the Ace returns to 
the stack the ASCII value of the key pressed. 


FORTH: ACE 


This has to be converted into a number giving 
the change in position in the display file. The 
Ace display file is laid out in 24 rows of 32 
columns, each at addresses 9216 to 9984. An 
up or down movement changes the memory 
location by 32 and a left or right movement 
changes it by 1. I have used these numbers to 
give the new location of the man. 

Next the program checks to make sure the 
man does not bump into a wall and continues 
only if there is no risk of this. 

Then a space is put in the man's last 
position, and the new position is checked to 
see whether or not it contains a dot. If it does, 
the score is incremented. If this score means 
that all the available dots have been eaten, the 
screen is refilled. 

Now the man is moved to his new position 
which is stored in the appropriate variable. 
The ghost-moving section comes next. I found 
that this was most easily done by having a 
separate variable for each ghost’s position 
which is put into the variable used by the 
subroutine as each ghost is moved. 

The sequence for each ghost starts by 
checking whether the ghost should move up or 
down or neither according to the relative 
position of the man, and then makes sure that 
it does not hit a wall. A random generator is 
used to allow the ghost only limited movement 
— the game would be impossible if the ghost 
was always correct, and boring if its movement 
were fully predictable. When a ghost moves, 
the space it leaves is replaced with a space or 
dot as appropriate. This is done by a method 
which is explained fully in the actual coding. 
The same procedure is used for left and right 
movement of the ghost. If the man now 
occupies the same position as one of the ghosts 
the game ends. 

Obviously all these procedures need 
additional subroutines to generate the random 


The maze display: snappers and gulpers thrive in this sort of environment. 


:Z INVIS CLS 


68 YOUR COMPUTER, MARCH 1983 


Ralph Hilton gets his 
teeth into Forth games. 5 
Have ап Ace munch. __ 


numbers and refill the screen with dots when 
required. 

The game is loaded in three sections to make 
full use of the memory but no reloading is 
necessary to replay. 

First, the graphics section is prepared. I 
have assigned user graphics for the wall and 
dots as this makes it far easier to type in the 
screen itself. The graphics are placed into a 
section of RAM which is calculated as starting 
at 11264 plus the ASCII code of the character 
one is defining multiplied by 8. As typing in a 
list of binary digits is tedious I have converted 
all the values to decimal. 

Here is the listing for the graphics section: 

: NM 36 126 219 90 126 255 126 36 ; 

This word puts the values used for the ghost 
on to the stack. It is a separate word because it 
is needed several times. 
: GR 8 * 11263 + DUP 

8+ 

DO 

ici-1 

*LOOP ; 
"This word takes nine numbers from the stack; 
the first eight define the character and the 
ninth is the ASCII value of the character. It 
makes a loop, using as its limits the sections of 
memory at the beginning and end of the space 
we want to fill. It then puts each of the 
numbers into its appropriate place. It is taken 
from the Ace manual. 


: A 85 17085 17085 170 85 170 1 GR Wall 
0 002424 00 02GR Dot 
28 20 8127 8 2034 653GR Man 
NM 5 GR 
NM 35 GR ; 


| When you have typed this in, A will run the 


routine and store the characters appropriately. 
This section should then be saved on tape by 
starting the tape player then entering 

SAVE GRAPHICS 


FOR GAMES 


You can then verify it as explained in the 
manual and delete it from memory using 


FORGET NM 

to leave space for the next section, the game | 

itself. 

For this section first enter the variables; 

Ovariable A Тһе score. 

O variable X — The man's position. 

0 variable W — Used for the position of the 
ghost being moved. Y and Z 
are moved to W as needed. 

0 variable Y The positions of the two 

Ovariable Z ghosts. 


Only two ghosts have been used — a third 

would fit in the memory but with the speed at 

which the program runs would make it almost 
impossible to win. 

0 variable SD This holds the random number. 

0 variable K This sets the difficulty level. 

"The subroutines used by the main words need 

to go in next so that the compiler recognises 

them when called from the upper words. 

: B This fills the screen with dots wherever 
there is no wall and is used whenever the 
dots are all eaten. 

9856 9216 
DO Sets a loop to go over the whole 
screen. 
ic@ 1 = 0 = Checks that the space does 
not contain a wall. 
ЈЕ 
2icl Puts a dot there if it does not. 
THEN 

LOOP 

БУ @ c! 52 @ c! Puts the ghosts back on 

the screen. 

Y @Z@ = IF8Y @c! THEN 

When a ghost leaves a position then 3 is 

subtracted from the ASCII value of the 

character so that it is left as it was; dots use 2 

and spaces 32 so the ghost is given values 5 

and 35, and 3 is added to the ASCII when the 

ghost is moved there. Here if the two ghosts 


are in the same place when all the dots are 
eaten then 2 + 3 + 3 has to go in that space 
giving a dot when they both leave. 
K @ DUP 2 > IF 1- THEN K ! Increases the 
difficulty level if it is not at maximum; 
: RND This is taken from the Ace manual and 

covered there. 

SD @ 75u* 750D+ 

OVER OVER u< 1 

DUP SD! 

u* SWAP DROP ; 

: CPS 
This is used to add 3 to the position that the 
ghost moves into and add 253 when it leaves. 
Adding 253 achieves the same as taking away 3 
as one is using a single byte. 

SWAP OVER c@ + SWAP c! ; 
Next the main routines are typed in. M is the 
routine for moving the man complete with 
associated checks and score changing. The 
comments could be typed into the machine 
but would take up valuable memory and so 
ШОШ be omitted. 


INKEY DUP DUP 

52 >SWAP 57 САМО 

This checks that the key is one of the cursor 

control keys 5 to 8; these have ASCII values 53 

through 56. 

ЈЕ 

52 - DUP Puts the number into the range 1 

to4 

4 MOD 17 31 * 1+ MOD gives the 

remainder after dividing by the preceding 
number so cursor keys 6 and 7 will leave 
32 on the stack while keys 5 and 8 leave 1 
on the stack. 

SWAP 3 < -2 * 1+ * This multiplies the 32 
or 1 obtained by -1 if 
keys 5 or 6 were 
pressed. 

хе + DUP с@ DUP Leaves on the stack 

the new value of X and two copies of 
what X currently contains. 


1=0= 
IF Continue only if one will not collide with а 
wall. 
32 X (0 c! Put a space in the old position 
of the man. 
2- 


IF Check if the man is eating a dot. 
А(Ф1+ DUP DUPA!210AT. 
326 MOD 0= IF B THEN Add 1 to the 
score; print the score; check whether all 
the dots have been eaten and refill 
screen if more left. 


THEN 
3 OVER c! X ! Put the man in the new 
position and store the value 
of X. 
99 40 ВЕЕР 
ELSE 
DROP DROP Removes unused numbers 
Trom stack. 
THEN 
ELSE 
DROP 
THEN ; 


The routines С and Н are used together. H is 
used twice by G to actually move the ghost. H 
should be typed in before G. 


: G W (9 DUP X @ 16 - «32 * Compares 
the values of X and W to see whether or 
not the ghost should move down. It puts. 
32 on the stack if it should. 

SWAP X @ 16 + > - 32 * + H puts - 32 
on the stack if the ghost should move 
up, and then uses H to move it appro: 
priately. 

W @ 32 MOD X @32 MOD > - 2* 1+H 
Puts 1 or -1 on the stack after comparing 
the horizontal positions of X and W to 
move ghost left or right. 

: HW @ + DUP cQ Finds the new position 

of the ghost. 

1 = 0 = Makes sure that it is not in-a wall. 

К (9 RND 0= AND Uses the difficulty 

variable K and RND to 
limit the probability of 
the ghost's movement. 

IF. 

253 W @ CPS Puts a space or dot where 
the ghost was. 
3 OVER CPS Puts the ghost on the 
screen. 
W ! Stores the new position of the ghost 
ELSE 
DROP 

THEN ; 

The routines are now linked together by the 

program word which is Run. 

: RUN FAST 
9249 X ! 9339 Y ! 9479 Z | Sets initial 

positions of man and ghosts. 

0 A ! Zeros score. 6 К ! Sets initial difficulty. 


B Fills the screen with dots. 
39249 c! Puts the man on the screen. В 
;B puts on the ghosts. 
BEGIN The main control loop. 

M Move man. 


Z@W!GW@Z! Moves the ghost Z by 
putting its value into W which is used by Н. 
Y@W!GW@Y!  Doesthe same for Y. 
X @ DUP Y @ = SWAPZ@ = OR 
UNTIL Compares X to Z and Y. If either 
equal X then the procedure ends 
otherwise it goes back to Begin. 
SLOW 
999 999 ВЕЕР: 
The game is stored entering 
SAVE RUN 
The screen is created and, then saved as a 
series of bytes. Enter 
:ZINVIS CLS.” 
leaving enough space between the CLS апд.” 
so that there is only one space left at the end of 
the line. Use Shift 9 to put the Ace in graphics 
mode then, using A for the wall and B for the 
dots, type in the 20 lines of screen per the 
attached diagram. On the next line type ” ; 
Entering Z will now give you the screen in 
the correct position and it can be saved on to 
tape by entering 
8192 768 BSAVE screen 
Start the tape and press enter. 
Clear the memory with 
FORGET Z 
The program is now loaded with 
LOAD GRAPHICS 


A 

FORGET NM 

Enter these three together and then start the 

tape. Stop the tape when you see the cursor. 
INVIS LOAD RUN 0 0 BLOAD SCREEN 

Enter this and then restart the tape. Stop it 

when the screen is full. You can now play the 

game by entering Run. 

If you have queries about the program I can 
answer them. Write to me with stamped, 
addressed envelope at 23 Grimston Avenue, 
Folkestone, Kent. 
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IF YOU ARE buying an Oric 1 computer, you 
are acquiring a piece of microelectronic equip- 
ment that is the state of the art in home 
computers. Inside the Oric case is a 6502A 
central processor unit, CPU; two 2764 read- 
only memory — ROM — chipsia 6522 
versatile interface adaptor, VIA; and eight 
4164 dynamic random access memory — 
RAM — chips as well as a number of other 
integrated circuits. 

All these circuits are mounted on a printed- 
circuit board and there are inputs and outputs 
to connect the computer to the outside world. 
That hardware specification produces a 
computer that will calculate using one or more 
high-level languages, control a printer or some 
other peripheral piece of equipment, interface 
with a Modem for communicating via British 
Telecom telephone lines or store and retrieve 
information from a mass-storage unit called a 
floppy disc. The Oric computer must contain 
nearly one million transistors and uses perhaps 
five watts of power. 

You may be forgiven for having a blasé 
attitude towards "the chip". Although home 
computers continue to develop at breakneck 
pace, a number of small machines with a built- 
in Basic interpreter have been available for 
three or four years in this country. 

But compare, for a moment, the Oric with 
the Mark 1 computer built at Manchester 
University in 1948. Like the Oric the Mark 1 
used dynamic memory. Flip-flops, the сјес- 
tronic circuit at the heart of static memory. 


devices, had to be constructed out of EF-50 
pentode valves and the quantities that would 
have been necessary were simply not a 
practical proposition. 

So Professor Williams, the head of the 
development team, invented a way of storing 
binary numbers using a 12іп. diameter 
cathode ray tude, CRT, roughly similar to the 
tube in a portable television. He found that it 
was possible to detect the presence or absence 
of a pulse by the charge generated in a plate 
held against the front of the CRT — where the 
picture would normally be displayed. The 
charge decayed in about 0.2 seconds but if it 
was refreshed within that time, it was possible 
to store 2,048 bits for a period of several 
hours. 

The memory for a stored-program electronic 
computer was the most troublesome problem 
at that time. Other groups worked on the 
development of memory storage using 
mercury delay lines in which a vibration, or 
sound wave, was put into one end of a trough 
of mercury and recovered some time later at 
the other end. 

This technique was also dynamic because 


= 
Figure 3. Memory circuits get cheaper. 
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INCREDIBLE : 


Figure 2. The first computer program. 


ey 101 


the impulse had to be recirculated constantly if 
the information was not to be lost. One 
advantage of the Williams tube over the 
mercury delay line was that it allowed random 
access, while the mercury store was a serial 
device where one bit chased another down the 
trough. 

The Mark 1 computer had a 32-bit word 
length compared to the eight-bit bytes that are 
now standard in the Oric and other home 
computers. The main store of the machine 
consisted of a single Williams tube storing 32 
words, and — as far as one can make any 
comparison — that is matched by the 48,000 
bytes available in the full Oric. 


The arithmetic logic unit, ALU, simply a 
part of the CPU in the Oric, consisted of a 


subtractor built from valves and an 
accumulator and was made — once again to 
save cost — out of a Williams tube. The Mark 
1 took 1.2ms. to carry out each instruction — 
about 800 instructions per second. 

Figure 1 is taken from History of Manchester 
Computers, National Computing Centre, and 
shows the instruction set for the Manchester 
Mark 1 — the world's first stored-program 
electronic computer. Figure 2, from the same 
publication, shows a revised version of the 
first computer program, the first program 
actually ran in June 1948. 

Some 18 months later an enlarged version of 
the Mark 1 was doing useful work for the 
University and IBM was negotiating for the 
use of the Williams tube under licence in its 
701 series computer. 


Left: an Oric 1 
\ clearly displaying 
NA 6502A CPU. Far 


left: the first 
X Mark 1 

‚ program. 
\ 


John Dawson fixes the micro- 
scope on the market that grows as 


its commodites get smaller and cheaper 
-thanks to less costly integrated circuits. 


COMPUTERS 


Magnetic drums were built to increase the 
quantity of information that could be stored 
during a program’s execution, and Ferranti 
marketed its Mark 1 computer, based on the 
Manchester design, with a drum backing store 
that would hold 3,750 words. The drum store 
could be extended to hold 15,000 words. 

Remember that this was a computer that 
was sold both in this country and abroad and 
which provided a “computing power far in 
excess of the University's own requirements". 
Hardware was an accurate term for these 
machines. The weight of the valves and other 
components meant that rigid metal frames 
were required to support the circuit boards. 

As one small part of the whole machine, a 
computer of the late sixties using a ferrite core 
store with a capacity of 4,000 bits would have 
a frame about the size of a single-bed mattress 
with driver amplifiers and read circuits to 
store and recover the state of each core in the 
small block in the centre of the chassis. 
Contrast also the 25 kilowatts consumed by 
the early Manchester computers with the 
power requirements of the Oric. 

Later, in 1959, Manchester started the 
design and construction of Atlas, which was to 
be the world's largest computer. The 
Manchester Atlas was formally brought into 
service in December 1962. The machine had a 
48-bit word, 16K of main store and 8K of 
read-only store. Interrupt handling, which you 


now take for granted, was a notable feature of 
the machine and allowed the connection of up 
to 512 peripherals. An Atlas computer was 
used at the SRC laboratory at Chilton until 
1974. 

The development of the transistor around 
1947 took some time to percolate through into 
the design and construction of computers. 
Early point-contact transistors certainly saved 
power when compared to valves, but had 
rather unstable operating characteristics. 
Nevertheless computers were the ideal market 
for transistors and for the solid-state integrated 
circuits that followed. 

"The reason for the success of the transistor 
in computer circuits is that digital designs 
require large numbers of active devices in 
comparison to the analogue designs used for 
communications equipment and the entertain- 
ment market. A six-transistor radio was an 
advanced piece of equipment in the early 
sixties and if it had a radio-frequency amplifier 
employing another transistor, it was definitely 
upmarket and advertised as such. 

On the other had, a central processor unit 
such as the 8085, marketed by Intel uses about 
6,200 transistors and that takes no account of 
the memory for the computer or the other 
control circuits. 

It would be comforting to think that the 
development of microelectronics for the 

[continued on page 73) 
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Every Print Position 
numbered (704items) 


Your new ZX Spectrum is literally packed with sophisticated graphics 
Colour. High resolution. Plot, Draw. Circle. Border. Ink. Paper Colours 
User-defined characters to name just a few! 

That's why we have packed the new Spectrum Print 'n' Plotter Jotter 
with every facility to exploit your graphics to the full 

After the first few weeks of playing" with your computer you will want 
to get down to serious programming and planning in which professio: 
looking graphics should play a major part 

What better way to work it out than with a Print 'n' Pl 

The professional pad 

Print 'n' Plotter is not just another programming pad. 

Just look at the specifications 

BIG SIZE 16/5" x 1124", 100 Pages — 50 Print Grids and 50 | digh 
Resolution Plot Grids 

Printed on high-quality tracing paper, enabling you to overlay the pages 
for direct co-ordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc 

PRINT Grids show all numbered co-ordinates for the 704 screen 
positions, plus INPUT lines 

PLOT Grids show every numbered co-ordinate for the 45,056 Pixels! 

Each pad contains 600 user-definable grids for use with the BIN n, POKE 
USR "а" function 

And the whole thing is f 
a set of seven colour pen: 


The simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Print `п` Plotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
the exact screen location for the centre in seconds, and it wil Stop you 
running out of screen because of a too large radius. Working our DRAW is 
similar: pre-determine DRAW lines and PLOT positions before you start 
With a Jotter you can build-up graphics using every facility with a direct 
co-ordination between each. 

For instance, correct PLOT OVER or PRINT OVER positions will be easy 
with a Jotter. 


r Jotter? 


bound with fly leaf cover and complete with 


See the show for just 95p! 

To demonstrate the graphic possibilities with the SPECTRUM JOTTER 
we have produced a cassette-based Demonstration program for only 95р 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just part of a range of ZX products 

The Spectrum Jotter is, of course, an upgraded version of our popular 
ZX81 Print п' Plo Jotter and Film. For ZX81 owners these are available 
by direct mail or through a growing number of retailers and compshops. 

The 2Х8! Jotter isa 100 page Graphics pad that exploits to the full the 
graphics facilities of that micro. ZX81 Film is a matt film version of the 
Jotter which is re-usable and ideal for copying’ graphics. 

Our manual: “ZX Graphics programming made easy“ explains everything 
you need to know about using the ZXB | products, and when used in 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject 


72 YOUR COMPUTER, MARCH 1983 


BIG SIZE 16/2” x 1134" (АЗ) 100 pages. 
Tracing Paper to overlay and copy. 


Every High-Res. Plot Position numbered 
(45,056 Pixels). 


And for ZX users ( 
Paper at £1 less than 
Why not write and place your order today? Graphics can be a very 
serious subject Print ‘п’ Plotter products can make it easier and 
better in a hundred ways you never thought possible! 


ether Spectrum or 2Х81) we still market Printer 


An illustrated leaflet is ser 
If you require a copy b: 
ғ t class stamp. 
| To: Print 'n’ Plotter Products (УВ) 19 Borough High Street 
London SE! Please forward me the following products 
ZX SPECTRUM JOTTERS @ £9.95 each 
2Х8! JOTTERS @ £3.50 each 
ZXBI PLOTTER FILMS @ £2.25 each 
GRAPHICS PROGRAMMING MADE EASY” MANUALS @ £1.50 ea 
PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £10.95 per pack 
ZX SPECTRUM DEMO CASSETTES @ 95р each 
PLEASE NOTE ALL PRICES INCLUDE POST, PACKING AND VAT FOR 
U.K. DELIVERIES (Overseas should add 25% for additional Surface Mail) 


Remittance enclosed payable to Print'n'Plotter Products. 
Please bill my Access/Barclaycard/Visa/Mastercard No: 


| 

| 

| 

| 

ES ЕЛЕЕ 
| 

| 

| 

| 


with all orders. 
е ordering 


= esl 


Name: 


Address 


| eiecit sce an 
eren ram 


lowng retaders: Branches ol W. H- Smith 
1 ө Georges Bookstop, Bristol 


ө Denny's Beokse 
ord Electronics ё Computing. Hobnswocd. letord e Personai Corpalet Servces. Darwen. Lancs 
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(continued from page 71) 

computer market came about because of the 
opportunities for enhancing the lives of 
individuals or even for commercial reasons. 
Not so — microelectronics was spawned by 
missile and satellite programs and promoted 
by military and space agencies in the United 
States. 

Integrated circuits became possible only 
after someone conceived that transistors, 
resistors, diodes, and so on, could be separated 
by insulation on the same piece of silicon 
rather than the physical separation which 
previously had been the rule. In 1964, Gordon 
Moore, the director of research at Fairchild, 
predicted that integrated circuits would 
continue to double in complexity every year. 
In 1977 some circuits that were commercially 
available contained more than 260,000 ele- 
ments and Moore's law has continued to hold 
true, 

The cost of integrated circuits has declined 
consistently. Figure 3 illustrates the down- 
ward trend for memory circuits. Changes in 
technology have helped to keep the trend 
running according to Moore's prediction. 
X-ray lithography is a form of contact 
lithography which allows the production of 
integrated circuits with finer “wires” — strips 
of metal that connect one circuit element to 
another — than was possible with ultraviolet 
or visible light lithography. Gallium arsenide 
offers much higher switching speeds than 
silicon and the Josephson Junction, operating 
at temperatures close to absolute zero, may be 
the fundamental component of the future. 

We may have swapped the expensive, heavy, 


Decimal value Ап early Modern 
of function bits notation mnemonic 
0 $, С УМР $ 

1 с+5, С УВР $ 

2 -s, А LDNS 

3 а, 5 5705 
4075 а-5, А SUB $ 

6 Test CMP 

T Stop STP 


Figure 1. The Manchester Mark 1 instruction set. 


power-consuming, air conditioning of the past 
for a similar refrigeration plant in the future to 
allow a few cubic inches of silicon to run at 
BIPS speeds. BIPS? — billions of instructions 
per second, of course. A few cubic inches? 
Well, the speed of light starts to slow a 
computer down when different parts of the 
machine are some distance apart. Josephson 
Junction machines will operate most 
efficiently if the computer can be kept within a 
total dimension of a few inches in any 
direction so that electrical impulses do not 
have to travel even a few metres from one part 
of the micro to another. 

How does all of this reflect on the little Oric 


Explanation of operation 

Absolute indirect unconditional jump: set 
the control register equal to the contents of 
address S. 

Relative indirect unconditional jump: add 
the contents of address S to the control 
register. 

Load negative: set the accumulator equal 
to the negated contents of address S. 
Store: copy the contents of the accumu- 
lator to address S. 

Subtract: set the new value of the 
accumulator equal to the former contents 
minus the contents of address 5. 
Compare against zero: the value in the 
accumulator is tested. If it is less than zero, 
one is added to the control register thus 
causing the next sequential instruction to 
be skipped. 

Stop: cease automatic mode, and await 
manual commands from the operator's 
keyboard. 


— the state-of-the-art machine? The Oric uses 
essentially the same architecture as the first 
Manchester machine. John von Neumann set 
out the principle of a computer in which the 
instructions are combined with the data, the 
Harvard architecture separated the two. 

The beginners’ all-purpose symbolic in- 
struction code — Basic — high-level language 
supplied with the Oric is beyond the dreams of 
the first pioneers in the North of England. 
After all, it was those connected with the 
earliest computers who thought, as they gazed 
at the machine in almost religious awe, that 
four computers would be sufficient for the , 
world’s computing needs. 
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ZX81 MACHINE CODE? 


ZX.ASZMIC rom transiorms ZX81 intoan 


Assembly Language programming unit 


® FULL~SCREEN EDITOR 


Sixteen shift keys take you into a world with a word processor feel. A blink cursor moves at your 
command to control insertion, rubout, line or string deletion, atuoscroll & page flip up or down. Text 
block operations. Ulta-fast editing. 


ø MULTI-FILE SYSTEM 


Declare as many files as you like, with any names you like, & they are automatically handled by the 
Operating System. Merge them, delete them, print, save & load them, & edit them by name. Superb 
flexibility with a simple but powerful system. 


ø TOTAL ASSEMBLER 


Full 280 mnemonics, unlimited length labels, ORG & EQU directives, proper assembly listings with 
errors flagged on screen or printer. Relocatable object code & options 10 faciliatate cross-assembly. 
Interpretive immediate execution available 


® POWERFUL DEBUG 


All the usual dump, modify, fill & copy commands; plus breakpoints, single stepping, context 
control, the convenience of interpretive execution mode, full use of the names in your program, 
Command Macros, autodump, and full operating system interface, 


ø HI~RES GRAPHICS 


255 x 144 resolution under program control to give you truly convincing graphics. With the power & 
flexibility of assembler you can really use this high definition. 


ø MUCH,MUCH MORE 


Repeat function on ай keys. Double height & finc pitch on printer. Cassette catalogue. 120 page 
“ASZMIC GOLD" manual with training exercises, discussion chapters, sample programs, 
documented monitor routines & much reference information. Communicate with Basic via cassette. 
(skeleton programs with machine code in REM) or via memory using the optional software switchable 
dual ROM board available from Capital Computers Ltd (£9 + vat). ASZMIC redefines the 2Х81 
hardware to give you an integrated development system with professional facilities which rival even 
Very expensive systems. Why not get in touch for more details? 


£39.95 


incl. р&р 


———— әзе 


SyS limited 
1 enclose £39.95, Please rush me ZX.ASZMIC + manual 


NAME 
Address 


Sole UK agents:— CAPITAL COMPUTERS LTD, 
1 Branch Rd, Park St, St Albans ALI 4RJ. 
Phone 0727 72917. Cheques payable to Comprocsys Lid. 
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LOAD AND GO WITH YOUR DRAGON 


32 PROGRAMS FOR YOUR DRAGON 32 


* Games Pairs 
Pontoon 
Snakes and Ladders 
Ski Run 
Castle Walls 
* Homework helpers 
Sums Tester 
Vocabulary tester 
* Graphics section 
Full explanation of all Graphics 
commands with worked examples 
* Hints and Tips 
How to debug programs 


» 


AND MUCH MORE 


128 pages £5.50 


PHIPPS ASSOCIATES 


Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £1.70) per item. 


Dept А FREEPOST ЕМ463 (No stamp required). 
99 East St, Epsom, Surrey KT17 1ВЕ. | 
Telephone 03727-21215. 24hr phone service. 


Access and Barclaycard accepted 


"£6.50 


Programs 

€ Castle walls; boiling oil and lovely slurping 
noises 

€ Great Fire of London; try and change the 
course of history 

• Chase; outwit the pursuing robots and lead 
them to their doom 

€ Truly amazing; generate a new maze puzzle 
every go 

€ Reversi; the classic oriental strategy game 
with board screen display 

€ 3D Maze; race against time and three 
dimensions to escape. 


Also Available zx81 Pocket Book 138pp £5.95 
Z X80 Pocket Book 128pp £4.95 
Atom Business 110рр £7.50 


THE SPECTRUM POCKET BOOK 


Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair 
Learning Lab, turns his attention to the ZX Spectrum — the book you have been 
waiting for! АП the material in the book is totally new. 


Hints & Tips 

Discover new ways of using PRINT; INSTR functions, 
VAL, PRINT USING, hexadecimal conversion, upper 
case conversion, load and save arrays. BEEP with sliding 
tones, automatic scroll and how to use all the machine 
features within machine code. 


Machine Code 


АП the tools you need to write machine code effectively. 
Graphics tool kit — debug monitor — symbol assembler 
(with labels, all ED commands, ORG statements, forward 
and relative jumps) — disassembler (with label assign- 
ment); now you can really dig into the Sinclair ROM! 
This section alone would be stupendous value for money! 


Cassettes Spectrum games as opposite £5.00 
Spectrum machine code as above £5.00 
Х 81 Nowotnik Puzzle, Demolition & Tenpin £5.00 
for Z 3 Adventures: Greedy Gulch, 
Prices Magic Mountain, Pharaohs Tomb 
include VAT ZX81 Pocket Book Cassette 


£5.00 
£5.00 


PHIPPS ASSOCIATES 


Dept A FREEPOST EM463 (No stamp required) 
99, East St, Epsom, Surrey КТІ? 1BR. 


Telephone 03727-21215. 24hr phone service. == > | 
= Э 


Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) рег item. = 


Access and Barclaycard accepted 
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Trevor Hill 

sets out a more 
comprehensive 
and user-friendly 
machine-code 
monitor for the 
Sinclair ZX-81. 


MANY machine-code routines suffer, in my 
opinion, from some deficiency, typically not 
disassembling all Z-80 instructions; not 
dealing correctly with RST 08 and RST 28 
instructions; not easily allowing the loading of 
other programs while the routines are in 
memory; not providing facilities for expan- 
sion; not being particularly user-friendly. 

These routines have been written in an 
attempt to overcome these difficulties. Тће 
first three routines and operating system 
occupy just under 2K of memory and present 
a formidable task to input and get working in 
one go. I would therefore suggest that the 
program is broken down into several stages. 

The machine-code utility program is 
intended to provide routines that are 
particularly user-friendly. The routines are 
tucked away in memory so that their presence 
is not noticed until they are actually required. 

Figure 1 details the Basic program which is 
loaded into the computer in the normal 
manner. Once loaded the program runs auto- 
matically placing the machine-code routines — 
initially held in a string in the variables area — 
at the top end of RAM. A reduced value for 
RAMtop is then automatically set and the 
program commits hari-kari by executing New. 
This brings into operation the revised value of 
RAMtop so protecting the machine code, and 
wipes out the loading program, giving what 
appears to be a completely empty RAM. 

Any other program on which you may want 
to use the routines can then be loaded in the 
normal way. To access the routines the 
following lines of Basic are added to the 
program: 9996 STOP 

9997 POKE 16417, 0 
9998 RAND USER 32598 
9999 GOTO 9996 
The menu is displayed by Run 9999. You will 


see from figure 2 that the menu has been | 


designed to accommodate up to 16 routines. 
The program now waits for you to select a 
particular routine by input of the appropriate 
hexadecimal digit. The digit is displayed and 
once checked the routine may be executed by 
Newline. 

This first routine is a disassembler routine 
which deals correctly with all the Z-80 instruc- 
tions as used on the ZX-81. In particular it 
recognises that the instruction RST 08 is 
required to be followed by one data byte and 
that RST 28 may be followed by any number 
of data bytes terminated by 34. When 
executed you are asked for the start address, 
finish address and dump details, one to printer 
— any other hexadecimal digit to screen. 

Figure 3 illustrates the format used when- 
ever input is required: a prompt message 
followed by a question mark. 

The routines have been designed to protect 
the user as far as possible. For example if the 
routine is requesting an address it will only 


accept hex digits and these have to be of 
exactly the right length. 

Once you have input the data, the question 
mark will remain until you confirm it is 
correct by typing Newline. Should you make a 
typing error this may be corrected, as in Basic, 
by using the Rubout key — Shift 0. 

Tn this, and any of the other routines, when- 
ever input is being requested the routine may 
be terminated by using the Break key. 

The bottom section, figure 5, is a typical 
output from the disassembler. The first 
column gives the start address of the instruc- 
tions, the second the instruction code and 
third the mnemonic. 

Since this is a one-pass disassembler, labels 
are not included, therefore all jump-relative 
instructions give, as part of the mnemonic, the 
absolute jump address. 

If the output is to the screen then Screen Fill 
will generate the usual message — report code 
5. Display may be continued, as in Basic, by 
use of Cont. 

The features detailed for the previous 
routine apply to the Print Data routine. The 
output is now data rather than instructions. 
. This Write routine enables code or data to 
be Input. The start address is requested and 
then code or data may be input. It is intended 
that each line of input should correspond to 
one instruction so the maximum number of 
bytes that will be accepted is 4. The program 
knows that each byte occupies two hex digits, 
so it will not allow an odd number of digits to 
be input. 


EDITOR 


Figure 4 lists a suitable Hex loader. Run 100 
to list code, Run 300 to write code, and Run 
500 to execute code. 

As it stands the code in the line 1 Rem state- 
ment — figure 5 — will wipe out the Loader 
program so the following modification is 
necessary during development. 

Change byte 40A7 to C9. This is the Ret 
instruction code and will stop the routine 
executing New. Now while you are developing 
the program you will have to manually set the 
reduced value for RAMtop each time the 
computer is switched on and before loading 
the partially completed program. This can be 
done by direct commands: 

POKE 16389, 116 

NEW. 
The menu operating system, first three 
routines and data occupy just under 2K of 
memory and the string variable has been set to 
make the top 3K of RAM ayailable. Therefore 
ІК is spare for further routines, but the 
program may be easily modified to make more 
memory available if necessary. 

The machine-code listings have been taken 
directly from the program using the dis- 
assembler and therefore should contain no 
errors but be careful not to confuse 8,B 6,5 
and so on. 

If you do not relish writing such a large 
machine-code program then I can supply a 
tape and full loading instructions for £3. 
They may be obtained from Trevor Hill, 1 
Highcroft Close, Yardley Gobion, Northants. 


(for listings, see page 77) 


i j зге LET пех 
= Па 4a CHARACTERS TO Ri 328 БЕТОНА 
REPLALED BY Но ВЕ 55e 50508 зове , 
DIM H$ (3040) 360 PRINT X$; р 
58 RAND USR 1554 370 INPUT AS) 
SAUE “ROUTINES” 380 IF Рњ= THEN STOP 
38 RAND USR 1859 S39 ТЕ CEN Ва‹>#атыт (LEN Baez) 
Figure 2. 400 PR 
1 34 Toe 
Р 
| i СЕТ Ваза. (о 
g i5.852 THEN coro 410 
бото 
= 558 ERINTO им FROM” 
s GOSUB 
в eU: 
5 Ri 
2 $T 
R LET X=INT (A7256) 
B LI So 
С Gi 
5 Ler 
ROUTINE 5 3858 LET Ха=ха+оНЁз team 
E EH 
5 зеза LET X$-X$4CHRS (Х-К=16+28} 
fores SES UP. 
@ PRINT CODE 3110 TETEN Xš:>4 THEN GOTO 8109 
START ADDRESS 4082 3138 Fan 1-2 ТО ЕН (1) -20 
= e LET AI + -i 
FINISH ADDRESS 40A9 5158 ан 
ве R 
2 FOR PRINTER 2 В 
Fi 4 Figure 5. 
Юи +982 271040 LD НЫ, (4010) 
on +085 110600 LO  0E;0005 
|| 2S9 "ERINT “Crist FROM" +088 19 ADD HL;DE 
|| 220 GOSU 210@ зао ЕВ Ех  DE;HL 
ize ET ова 210074 ір HL.7400 
389 56508" безе 4080 аледов ГО _ BC.OBEO 
130 PRINT Хв:" |"; 4090 EDBO LDIR 
158 FOR J=1 fo 4 sese са ЋЕТ 
180 LET Х-РЕЕК Я 3853 571940 LD HL, (4010) 
170 60508 8050 3935 110600 CO —0DE,Q006 
189 PRINT Xwi" "s 4099 19 ADD HL, DE 
19 ET R=R+1 409A 110074 LD DE, 7400 
год NEXT J iesp длевов LO . BC.OBEO 
S10 PRINT зене EDBO COIR 
220 GOTO 132 зваг ЗЕ74 cp 4 
Seo PRINT "WRITE TO" 4254 320540 LO (4005) ,А 
318 зове зіва ien? 566303 CALL 0363 
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rocornputing, sooner or later you'll ask Look atthe choice you have 
tion меге do Igo from here PERSONA — 
This is particularly rue ifyouowna MICROtogrow 
» with limite sion and 


like 


Ifyou're enthu: 
yourself the д: 


How BASICARE build into a 
complete computing package. 
PERICON— 
plugs Into 
DROM for 1/0, 
Centronics 
Printer ete. 


Out 


BASICARE MICRO 

SYSTEMS 
BASICARE 

inventors, de 


device providing 24 lines 


PERICON b — 


~ of heavy duty output to access and c | the c 


“As space is limited to 
column printer with describe BASICARE 
lucts, we 

Коз lahe  haveproduced a fully 
aracters available је ест 
brochure... 
send for it today 
(enclosing stamp please]. 


PERICON c — A mod 


Centronics type parallel 


It’s the sort of s 
others have dreamed 
aseries of 


er definable 
KIT. 


hat 


'Ogre ver Fi 
BASICARE is tr 
ink of itin terms of when you grow 
the way Hi-Fi equipment has change your micro, you will be 
You buy the hardware you nd add to the system! Each module а PERSONA unit to suit youi 
have a separate function or integrate functions, And when you want In short, BASICARE will serve you 
тоге... you add more! forever...no matter 
short you can devek how big you wantto grow! | 
together to form a complete package 
ofthe wordl 
And what a package! 
Apart from it's good looks and stability under working 
BASICARE MICRO SYSTEMS offers a fantas 
ZXB! users 


computer. pe тп a whole г 
that simply [and firmly) stack 
Ifyourre cor 


ange ‹ 


ou only hav 


wr o expand. The heart of BASICARE'S 
unique computer interface which we call PERSONA. POE E Се ee | 
сотр : Options: USERFONT @ £8.00, 
This one uni Add Ж Jor RAMB @ 6-50, A11 Ки DROM @ £7.50 


modi 
operation 

Thereafter you choose how you 
your micro by simply plugging-in more modules. 


ПР] BASICARE 
MICRO 
SYSTEM 


Ali prices include VAT, postage and packing in the 
[ 
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(continued from page 75) 
Machine-code listing. 


= 


ЕЕ 
ES 
5 
гсее APASASAR DEFB Ма 588 555 BE 
?O84 вовзсаве DEFB WESS CURE E SiS № 
F BecisBie DE cielo wem wi пена № 
сес 43911045 DEFR ; kr Sara SE RREA 
7ci8 2167703 DEFB ||| Die. Ri quer ШЕ 
2543 СЕСЗСевЕ DEFR БВ ЕЁ E 
7518 аза5аз4а7 CEFR mgro бк» В 
FEI 265336547 DEFA Ee Bi. В 
БА ne4one2gs DEFB p LO EE ЈЕ 
сеа 85865835 СЕРВ E 885 тп REE Rae 
?c25 ваззгвав СЕРВ = S ih. pat ee 
#25 28888895 СЕРВ В В ы 
тоза SDSESFAS DEFB E р den 
3554 84888552 БЕРД Ж WX Ба Bao 
зе завазтга DEFB Ма RR Rio NP г 
тата вззавараЕ DEFB ae? B fe gn 
2534 BSCDSSAS DEFA С [^ 1 m 
та 5ааазаав cers HS В ВН эс 
7646 вузасзев PEFS prs BA, Siue Бе | 
7све 85835088 ВЕРЕ Е BU 
568 x "аза #5 ~ 7882 7 mo 
EE 4 — je Elle Sic +: 
2255 З а i ВФЕ 55 cote не JBE 18 tb^ (OED. 
2555 ВБ395ЗЕЕ СЕРВ || IX INE d 
2094 i | BH Boh — BU B В 
SESS SeinBe4F ВЕРЕ || IE Е | M4 
sere рЫ Bete foe Dame DO LL 
SE Suse? D. ope EE. iue dr 
тата 88184191 DEFB TIME WC pum Бове 
EE 0E re ES TU 
Se ЕР: БЕСЕ dU E E d 
POSS веззазва DEFA Ed Ea 
rege Rs РЕНЕ 1 Гас 
тога СВЕ? коп 18 Вера зо» 
2593 oparo СЕРВ SE as ЕД АВИ 
теза зазљваза DEFA Ме 788 Ete 
7c8c 37B8E438 DEFB Ree ME oes 
ene ЕВ DEER P Ete | 
= 7 PES а HE 
FERS 59831888 Sere Ee М E 
тв Заззвяяс DEFA FM ЊЕ 
SCRA вавезаса DEFB [Em Ehe 
тава SaRBSSEB2 DEFB EGG Sp eee 
FEBS BcH48DOE DEFB Bre E neon 
FEBC CDCDCDOD DEFB i > 
хода 42094702 РЕЕВ ЕУ 
топа ВЕЗЯЗ?ЭЯ DEFB [2 
1858 BETRBEPS Bere e + 
ccc я а. 
зора ESEOGEGEG DEFR 5 ger E i fees 
5: ЗА Bere AM ЗЫ н 
м | тезе p^ rh +a 2,7685 
FEC BB2ER728 DEFA | | XE Tu om EL 
Ед B7CD2S85 DEFA ine йә Бо "#8 тела 
TES Gauggens DEES = sr B Е 
zo 3334855 Как: 88 ipio — RD mac d 
СЕС 2Әггазаг DERE GE IE Beh EQ 
Bee ОРСК LEE а бр aa Мис 
E ки ж Et E 
FOFS В5З5ЕВЯ7 DEFB a E МЕ 7588 
SOFC 19168927 DEFB DLE TEM MT dn 
TDOO SFASCSBS РЕЕВ 25975 7988 E: Bir oe (06) ‚я 
2594 ВЕВБЗСВЕ БЕРЕ о 28, ae senem 
$896 BOSEBE1O БЕГЕ AES |I NE perum 
Е e | RU 
z cS CHOISIE E n 
918 SCESEBEE DEES на“ Ба 
5535 FSFSFSFS БЕРЕ Mies RBS бо MO 
7554 91515952 БЕРЕ TOR Шр Бег БЕ 
70295 SAFSTESA DEFS dii ca Bee Sire- ERO pie? 
3526 TOSCa175 БЕРЕ [AME LIS 788 
FDSG AJARADFC DEFE E 2885 28 bosn Re (Om? 
2934 63966566 DEFE v SABS Ея AE 
ТЕЗЕ C1c2871B БЕРЕ nt НЫЕ уе) vA (listing continued on next раде) 
ғоз ay DEFE 
7040 OFOS5SC27 DEFE ТОБА завагвнб БЕРБ = 
TD44 ASQSAARST DEFB 7555 26H91nCi БЕРБ Sees elt Aa BERE 
E ЊЕ TOSCO SSESIFIS СЕҒБ 
7248 Bi137bD?2hH DEFE TDSC SSSS526A5 DEFE тото TRHA4&SO0)05H БЕРБ 
decim асла БЕРЕ 2059 iRESSEDI DEFE тота C5)090F559 DEFB 
Wm FB?34 БЕРБ 7554 ESEFFAFR БЕРЕ (continued on next раде) 


YOUR COMPUTER, MARCH 1983 77 


Tree 1658. CB — 5:38 
Б B i 7 К 2258 co m E 
(continued from previous раде) listing continued from previous раде! ЕЕ C9. ,, ВЕ Ы d 
3285 базе Bir 
сє 2038 5664 ЕЗ 
55 ТЕБЕ Барба ПО 
Br ET Se 


7O78 SELSTTTA DEFB 
тетс 45003205 DEFE 
SgESS45135 БЕРЕ 
15nacssea DEFE 
1257245985 DEFE 


МЕ. (soas) 2761 21007t ÙO 
2864 Gaia 
EC, (чове) ТЕБЕ SESS о 


OTB2C5O07 БЕРЕ ВЕР EE X 
FESS SBTFESS2 БЕЕБ 2259 35 E 
TDS4 STCBSS5C DEFB Zug. E 
7085 229958656 DEFE | SH She 
Gee Med gue] c ЕЧЕН Sim 
= NZ.7F4D FFEA Р 
ИЕН DEFES sen" SE pe ШЕШ 
зраб СБЕВЕЕБЕ БЕБЕ cifras | T LB 
uu ume Шы d. 


ТОБА АБТЕБЗЗЕ DEFB Table 1. Memory map showing main routines only. 


FDBS CFO92007nH БЕРБ Tos | 

TDBC #Я12ЕЗЯС5 СЕБЕ Address Mnemonic Comments 

тосо оогавазе БЕРБ E —|- | === — - ПЕ 
eee Eee БЕБЕ XE ја, Decode finds Кабо сыга code; ROM. 

*DCC ветнєзве БЕРЕ || Гов | ван | TUS memorie НЕО =| 
nm EGER БЕБЕ _ОСОЕ_ S =з НЕ Moves display up on line; ic 
2555 90505215 БЕБЕ 4021 Flag У Ви 0-сћапде print position; 

TDDC A2CS1356A РЕЕБ ја а to printer; Bit nge г 

РЕД 451213989 DEFE 407B Restart Contains restart address follo» 

EE cec СЕЕБ || — .. |. command. Р -M 

T СЕРВЕ 

2555 БЕРБЕ DEFE E EAD EX EN 
z 2585 DEFE || |7523 — ET = ane Е E 
ZDbE4 EID?BCEZ DEFE || | 123 ____|__Вошлео | ===. 
TOFS DTFR1998 БЕРЕ HEIL Ell. REM = 
TOFO D537135R DEFE | 78FC | es c = 
РЕФ ааавасаа DEFR 78FD Start/finish Print request for input and then call i input address 


| addresses ToUtine. + = UA 

| 7902 A addresses Print request for the number of addresses specified by 
= AVE | register A then call input address. | ae Tr Vue 2 
7909 Sets Bit 1 of FLAGS — 4001 — if printer required. _ 
7920 — Во _ Prints data. = E = se 
7953 Routine2 | Write. _ AID 
7983 | .DEFB | prints data associat 08 and RSt 28 instructions. T 
79C7 Data Calculates absolute address for JR instructions and adds 

ЯН: ____|__питбег and addresses to mn і = 

JA14 |. Input address | Input one address and store ir Hor E Е 
7A2E Initial Sets data at commencement of disassembling each 


instruction. 


7A3D |Next address | Prints next address i 


евзовнвај 


2322725 DEFƏ [ 7А4Е _ Octal 
assa2nB2nH DEFB e пет 
B72220239 Pere 7А72 | Next byte 
2A253723 DEFB = уп 
вргзаеазг РЕРВ JA9D - Offsets 
20353125 DEFER | ТАРА:  |__-Со - 
23002402 СЕРВ 7808 ___ Transfer ja 
ERROR БЕБЕ 7853 - | Print string | Main print routine A il 
25882682 DEFB 1} Check finish | “Used to = E 
BESS ESS БЕБЕ ZB9EB SENA Data for input prompt messages. * 
еваааааа PEFR 789F |  AddSting | А number of routines to built up mnemonic. E 
S12ES322E DEFE 7C00 
B337343R БЕБЕ 7CFF Data for mnemonics. US 
SS9Sip3sa PU. 2 
Da HAC БЕБЕ 2000 Data and data pointers for disassembler. 
з?заваз Бие ae — 
EEEREN ВЕРЕ JEFF Print data for menu and routines. 
35353 2 E = --—— — 
R ВЕРЕ | zo 
2058128 ЈЕ! КРЕ | - 
Boe БЕБЕ 7F20 keyboard | Readskeyboard. __ nec 
3 “= 7256 menu ___ Mild 
335856075 БЕБЕ 7ЕАБ input string | heart of all input routines. aes | 
537623575 DEFE ИР CORSO holds instruction mnemonic as it is built up. 
23782378 DEFB IFEF _ String Ec ae 
25782575 DEFE 7FFO Spare 
25752375 DEFB ЗЕЕ? — 1 — | bytes. . 
23 Li 22328 БЕБЕ БЕНИН Contains next address for routine. ETT 
ЕЕ ЕЕ ТЕБА — | Contains finish address for routine. _ "Xx: 

Edda ; 7FFC Spare 

7FFF | bytes 
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РО И ИО О О О И О ТИ = 


SPECTACULAR GAMES AND UTILITIES 
— FEATURING FULL COLOUR AND SOUND 


SPECTRUM шшк 


TRACK-N-ATTACK р 
Shoot down the enemy carrier based helicopters using your 
laser beams. Complete with on-screen scoring and full graphics. 


SUPERSCRIPT M.P.F. 
Enhance your programmes with this magnified print facility. 
(MPF). Features full positioning and character size selection. 


BLACKJACK 

The classic card game (21s/Pontoon). Full colour on screen 
presentation of bets, wins and debts — with your Spectrum as the 
croupier. 


CHAR-WALLAH 

Over 40 ready defined characters for you to liven up your own 
programmes. Includes — Airplanes, Helicopters, Space-Ships, 
Faces and Card-Suites. 


KEYWORD SOFTWARE 
31 AVENUE ROAD 

N. HAYLING ISLAND 
HANTS 


ALL THESE ON ONE QUALITY CASSETTE FOR ONLY £4.95 INC P&P 


n 


DRAGON 
PROGRAMS 


— THE BEST VALUE ON THE MARKET— 


COMMENTS ON FAMILY PROGRAMS 


“Excellent” — M H of Bolton 
"Very enjoyable, excellent quality” 


- C G of Colchester 


FAMILY PROGRAMS: Eight full-length, original games, utilities and education 
programs to test your general knowledge, memory, reations, mental arithmetic, 
cunning, dexterity, musical knowledge and more 


LOOK AND LEARN (NEWI): Six enormous educational programs for older children 
and adults. Over 100K of instructions and quizzes on гоо animals, British towns, desert 
survival, music making and including a tutorial on high resolution graphics. 


FUN AND GAMES: Ten exciting games for young and old, single players or parties. 
Include Noughts, Brain, Gold, Anagrams, Snap, Dice, Donkey, Circles, Artist and 
Musical. 


£6 per cassette (£10 for two cassettes, £14 for all three!! 


FULL COLOUR, SOUND AND GRAPHICS 


Send cheque! PO to SHARDS SOFTWARE, 10 park Vale Court, Vine Way, 
Brentwood Essex Cm14 4UR. 


GENEROUS DEALER DISCOUNTS. 


STOP PRESS 


HAN JUST RELEASED .. a: CITY DEFENCE 
-..fast, colour, action missile command game #Б.......... 


ОТТЕ 


BRINGS YOU 
THE PICK OF THE 


GAMES! 


GAMES- GAMES- GAMES! More and more computer gameshit 
the market every month, BUT THEY САМ'Т АП BE GOOD. So- let 
LEISUREMAIL short list the VERY BEST for you. Send50p NOW/for 
our big 'BEST OF THE BUNCH' catalogue. We select TOP 
QUALITY SOFTWARE FOR YOUR 2Х81 - SPECTRUM - BBC 
MICRO - GENIE 2 - VIC 20 - DRAGON 32 - ATARI etc. 


SPECIAL THIS MONTH 
New Generation ESCAPE for 16K Spectrum - voted by Sinclair 
User as ‘best and most original game yet seen for Spectrum! Only 
£4.95 post paid. Simply amazing graphics. Also fabulous new 
release- 3D TUNNEL- 16K and48K versions for Spectrum on one 
tape - £5.95. 


To:- LEISUREMAIL (ҮС), 69, Long Lane, London ЕСТАФЕЈ. 


= 


lease rush me your BUMPER CATALOGUE of TOP FLIGHT 


|| GAMES. I enclose 50р (refundable first order]. 


lenclose£ ..... .for....ESCAPEand/or...... 3D TUNNEL, plus | 
free catalogue. OR debit my ACCESS/DINERS/AMEX 
account number . . .... 


Cassette-Based Business Software by Andrew Drane 
for 


EPSON HX-20 PORTABLE 
NEW from MST CONSULTANTS 


STOCK CONTROL PACKAGE 
£25.00 fully inclusive 


You will wonder how you ever managed without this simple-to-operate, 
self-contained, functional, stock-control system. Features include 
*Hard copy on integral printer 
“Ready access to all stock records 
*Date and time recordings of printer listings 
*Ability to store thousands of stock items on microcassette files 
*Menu-based options displayed on integral LCD screen Software Menu 
Options include: 
Add/Amend stock, stock search, delete stock, reorder report, stock 
evaluation, stock list, amend stock levels, file exchange. 
Also EPSON HX-20 DATABASE. SUPER-CAPACITY card index system. 
Choose your own headings. Facilities include sorts, searches, field totals 
etc. £25 inclusive. 


DRAGON 32 PACKAGES — available NOW 
MST DATA — Card Index filing system. £19.95 inclusive. 

MST INVOICES and STATEMENTS — Prints excellent and 
detailed documents, etc. £19.95 inclusive. 

MST STOCK CONTROL — Stock lists, stock evaluation, Reorder 
reports, etc. £19.95 inclusive. 

MST BUSINESS ACCOUNTS — Debtor/Creditor details and 
summaries, etc. on printout. £19.95 inclusive. 

MST MAILER — Dedicated database for formatted address 
labels etc. £19.95 inclusive. 

Each program comes with descriptive leaflet, operator notes, etc. 
Each customer will receive details of our hot-line link. 
Cheques and Postal Orders should be made payable to MST 
Consultants. Fully-inclusive prices include VAT and postage costs. 


Send your remittance to: 
TRADE INQUIRIES WELCOME VAT REG NO: 365-8595-07 


MST CONSULTANTS 

Newton Road, Bovey Tracey, 

Newton Abbot, South Devon ТО13 9BB. 
Tel: 0626-832617 
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GET THE BEST NEW PROGRAMS AND THE 
ALL-TIME GREATS, SPECTRUM OR ZX81 


AT SOFTWARE SUPERMARKET NOW 


We started Software Supermarket with just one idea. To play all the 
Spectrum and ZX81 games we could find, to select the very best, and 
to offer only those to our customers. 

Judging by our mail from all over the world, you're very pleased 
with our free selection service. It's impartial (we produce no programs 
ourselves) and it saves you £££'s on stamps and mistakes. 

And it's fast. We usually despatch your order within 48 hours. 
Here's the best of the new and the best of them all for your Spectrum 
Plus some great ZX81 games. Full detailed catalogue sent free with 
every order. Or send large SAE for catalogue only 


ZX SPECTRUM: 16/48K 


Our latest Top 10 Programs 'our Spectrum. They run on both 16 & 48K. 


3D TUNNEL "cipe" Erans бугн же шигар 


tunnel shooting bats, spider: 
rogram for each phase. Ant 
(New Generation) £4. 
3D T ANX NEW game with stunning graphics. Shoot the 
enemy from your 3D tank turret. 3 play levels: accurate 
ballistics: 1 or 2 players: hold feature: demo mode: training program. And 
choose your own control keys: even plays 'God Save The Queen’! 
(DK Tronics) £4.95 
WINGED AVENGER "One of the best...covers 
all the stages of the arcade 
огідіпа!...а game to come back to.” Pop:Comp:Wkly. Very fast 'PHOENIX' 
7 play levels: 3 attack waves: laser 4: mothership with smart bombs. (Work 
force) £4.50 (16K ZX81 version, £4.50) 
"Best Spectrum version of 
GROUND ATTACK the arcade game" Yr:Comp. 
"Very absorbing" E&C: "Extremely good" Pop:Comp:Wxly. Thrilling 
SCRAMBLE’. Pilot your ship thro’ 26 zones: up, down, brake, thrust: smart 
bombs: as you get better, it gets harder. (Silversoft) £5.95 
CENTIPEDE The first - and fast - Spectrum version of 
the famous arcade game. Full arcade 
movement - left, right, up, down, fire - as you attack the centipede. Great 
graphics. Watch out for the jumping spider! 3 lives: hold feature. 
(DK'Tronics) £4.95 
Е S С АРЕ ‘One of the best and most original games we have 
seen" S, User. 5 very real dinosaurs chase you round the 
maze as you search for the axe to escape, Different maze every time. 5 play 
levels: 9 speeds: Hali of Fame. (New Generation) £4.95 
GULPMAN "The one cassette that I would buy...an 
exceptional program,” Pop:Comp:Wkly 15 mazes, 
each with demo mode: 9 speeds: laser gun helps against 4 chasers. Program 
your own control keys: personalise/save your very own game. (Campbell) £5.95 
NEW! Fantastic graphics. Loads in 2 parts 
COSMOS (instruction manual first). Protect your 9 ships against 
18 aliens, warp mines, asteroids. Your graphic on-board computer helps with 
elaborate displays. Our favourite new game. (Abbex) £4.95 
9, The first adventure we've seen 
FAUST S FOLL that's worth playing in 16K. It's great. 
and it's got graphics! Loads in two parts: clear instructions first. Then a 
smashing adventure with directions, inventory, look, score, save. Amazing! 


Abbex) £4.95 
"Recommended without reserve...a superb 


OTHELL opponent" Yr:Comp. The great 19th Century power 


game. Surround your opponent: capture his territory. Millions of different 
games: maximum 60 moves each. 1 or 2 players: demo game: 9 skill levels: 


| ZX81 OWNERS! 


Special 16K ZX81 versions of 6 of these programs are available: 


rats! Demo mode: 3 speeds: training 
atch out for the Tube train! 


PIMANIA £8.00 
OTHELLO £6.95 CHESS2 £9.95 
BLACK CRYSTAL £7.50 GREATBRITAINLTD £4.95 


Use the coupon to order. Free detailed catalogue of our best 
ZX81 games with every order. Or send large SAE for catalogue only. 
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48K SPECTRUM ONLY 


These programs use nearly all the Spectrum's 48K. They will not run on the 16K 


Spectrum. But there are versions of Black Crystal, GB Ltd, Pimania and 
SpecChess for for 16K 2Х81. 
P IMANIA "The best adventure game we have reviewed" 
S.User. “An adventure enthusiasts dream" C&V 
Games. Best use of Spectrum graphics and music we've seen. A wonderfully 
witty adventure - and you could win the £6,000 Golden Sundial of Pi. 
(Automata) £10. (ZX81 16K version: £8) 
TIMEG ATE "The best graphical game I have seen on any 
micro" Interface. "Excellent graphics...one of 
the best" Yr:Comp: “Fast and furious...required playing for any Spectrum 
owner" Which Micro? 5 skill levels: training program: Hold: Hall of Fame: 
keyboard overlay: 26-page on-screen manual: (Quicksilva) £6.95 
THE HOBBIT ‘Superior to any other adventure game 
available for the Spectrum" Yr:Comp. 
Free 285-page illustrated book of The Hobbit contains clues to help solve the 
adventure. 30 beautiful full-screen pictures: 500 word vocabulary: 16 page 


instruction manual: save: print: pause. It took 4 people 18 months to write! 
(Melbourne House) £14.95 
‘A colourful and 


GREAT BRITAIN LTD „= 


management game" Pers:Comp:wid; "Difficult and challenging” ZX Comp: 
Even plays ‘Rule Britannia’! Choose your party and run ће country. Will inflation 
and unemployment come down or the rioters come out? It's upto you. Then 
watch the results on election night! (Hessell) £5.95 (16K ZX81 version, £4.95) 
SPECCHESS "The standard for ZXChess" ZX Comp: "The 
strongest chess program" Pop:Comp:Wkly. 
Full graphic chessmen: 7 play levels: all legal moves: positi л analysis for 
problem-solving: recommended move option: print game history. (Artic) £9.45 
(ZX81 non-graphic 16K version £9.95) 
BLACK CRYSTA Take the adventure of your life. 
180K of program to unravel, on 
two double-sided cassettes! You must solve each of the 6 stages to defeat the 
Lords of Chaos. Real-time monster battles: 16 command keys. (Carnell) £7.50 
(16K ZX81 version: Over 100K loads in 7 parts. £7 50) 
| ао n и к= эк шие и пи пи пп а | 
Post to: SOFTWARE SUPERMARKET, 87 Howard's Lane, London, SW15 6NU. 


{If you do not want to cut this magazine, write your order out carefully on plain 
paper and quote this number: YC7 ) 


Town a 16K Spectrum/48K Spectrum/16K 2Х81. 


Lenclose my Cheque/PO for £.......... made payable to Software Supermarket 
Please use block capitals. If we can't read it, you won't get it 


-.... Postcode 
Phone, if any, in case we have any query 


Program Name Computer 


POSTAGE U.K. Add 55ponly per order 
AND EUROPE. Add 55p for each program 
PACKING OUTSIDE EUROPE. Add £1 for each program airmail. 
P&PE 
TOTALE 
SOFTWARE SUPERMARKET 


87 Howard's Lane, London SW15 6NU. 01-789 8546 


The first demonstration program. 


8 
1 


^o 01 CH м 


18 DIMC(4, 45, DCc4, 45 
20 DRHTR195.215,195,219,195, 


21 DATA209. 225, 209, 228. 209, 
22 DATA195. 215, 195,219,195. 
23 DATAI?S, 201.175.207.175. 


24 REM abe 
25 FORR-1TO4 

26 FORB-1TO4 

27 READCCA, E); DCA. B5 
28 NEXTB.A 

29 DEL=226 

38 FORA=1T04 

31 FORB-1TO2 

32 FORC-1TO4 

33 POKE36874. CCA C) 
34 POKE36875. DCA. C) : POKES6876. 


35 FORD-1TODEL:HENT:POKE36874. 
36 NEXTC,B.R 


GOSUB46 

DATAZ25, 231,235,248, 

209, 219,225. 232. 225, 231.235. 
240, 215, 223, 228. 235 : RESTORE 
FORR-1TO4 

FORB-1TO4 

READBCA, B5 

МЕХТВ,А 

POKE36878, 15 


221,195,219 
229,269,228 


221,195,219 
209.175.207 


BCA, INTCRHDCTIDX*4-125:GOSUB?7a 
а:РОКЕЗ6875, 0 


37 GOTO3B 

48'РОКЕЗ6879,8:РЕТНТ"ЛА THE VIC BOOGIE" 

58 PRINT" а есе " Aad Lean 

68 PRINT" ВУ : "= PRINT" MMA. MACIELINSKI" : PRINT” i 

^d c и ому TE ET, " : RETURN These driving barrelhouse 
и ООО i Е 

71 IFC-1THENPRINT" eXMEL/3/9 Wiii ЖЕШ! | "; boogies, penned by Adam 

72 IFC-2THENPRINT" OMB 12 i миша шиши ~"; Macielinski, take you for a 

73 IFC=3THENPRINT" ӘМИН мина EXER | |"; stomp through the Vic's 


74 IFC-ATHEHPRIHT" Ф081 IX шша мину ~"; 
75 PRINT'""TITBBBBI" ; 
76 IFC-1THEHPRIHT 


three music channels and 
OWELA S00 3 S дишу REND " show you how to 


7? IFC=2THENPRINT” ЖШ e ХЕВИ! 12 FER TN 
78 IFC-3THENPRINT" eXEHL/d ШЕШШ A м MEEL ~ " USE orchestrate a full 
79 IFC=4THENPRINT" ИНИ e EENI |3 S MAANI 3 ш жи! |" polyphonic sound to suit 

88 RETURN your musical tastes. 


АС АТРОФ 


THE VIC has three sound generators: one bass, | in a Dim statement. To make the left-hand less 


16 HERE ARE SOME OF THE GRAPHICS AND CONTROL 


one tenor, and one soprano. Each generator | | 28 CHARACTERS USED IN THE PROGRAM boring and monotonous three different keys 
за - COURSOR DOWN 


can be used independently or together. Most 
of the time, only one, or even two generators 
are used. One good example of two sound 
generators working together is in Bug-Byte's 
Vicmen. 


three sound generators at the same time 
without creating discords. People with a 
musical ear should understand the method 
used very clearly. The method adopted is to 
set up a fixed left-hand section of the keyboard 
using the bass and tenor sound generators. 
The notes for the left-hand voices are stored 


have been used, but the chord played is still 
the same. Therefore a total of 12 different 
notes will be stored. In the first demonstration 
program — which includes a humorous ani- 
mation — the set of chords is played twice and 
the third chord is in the same key as the first 
chord. 

With each key played, four notes may be 
played to accompany the left-hand chords. In 
the key of C-major the notes for the right-hand 
are as follows — the right-hand column gives 
the value in the Vic manual. 

(continued on next page) 


Here we shall delve in to the art of using 


288 "e" - SHIFT + Q 
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(continued from previous page) 


Note Value 
С 225 
Е 231 
G 235 
topC 240 


In both demonstration programs the right- 
hand notes are handled by a Dim statement 
and are played randomly by using 
INT(RND(TI)*4) +1 

The TI ensures that a totally random number 
is produced. This method then produces a 
totally random tune together with the main 
left-hand chords, using all three sound 
generators. 

The second demonstration program uses a 
more complicated set of chords which 
produces a mixture of two or three sound 
generators going on at once. This is because 
the first four notes in the left-hand Dim 
statement were all more than 0, whereas the 
rest of the Dim contained half 05 and half 
proper notes. This creates an interesting effect 
and the contrast between two-part harmony 
and three-part harmony shows well. 

With a lot of experimentation — unless you 
have a piano or a similar instrument — you 
could produce your own tunes and left-hand 
chords. Perhaps you could even add a little 
white noise to the tune to give it an alien, 
sinister quality. 

I would advise against turning up the 
volume too far: quite apart from the 
neighbours, the faithful old TV cannot stand 
the wear and tear that multi-harmony tunes 
can produce. So just remember to play it cool. 


The second demonstration program. 


1 DIMRCA4, 45, BC4, 8D, CC 4, 8) 


2 DATA225, 231, 235. 240, 209, 219, 225, 232, 225, 231, 235, 240. 215, 223,228. 


235 
3 FORR-1TO4 
4 FORB-1TO4 
5 READACA, B) 
6 МЕХТВ,А 
? FORR-1TO4 
8 FORB=1T08 
9 READBCA, BE), C(A B) 
10 HEXTE,R 
11 DRTR195,215,195,215,0,203,0,207, 0, 215, 0, 215,0, 203, 0, 207 
12 DRTR209,225,209,225,0.217,0,219,0,225,0, 225,0, 217. 0,219 
13 DRTR195,215,195, 215, 0, 203, 0, 207, 0, 215, 0, 215, 0, 203, 0, 207 
14 DRTR175.201,175.201,0,187,0.191,0,201,0, 201,0. 187,0, 191 
28 POKE36879, 8: РЕТНТ" 27 VIC BOOGIE II":PRINT" 


21 PRINT"XWEY: 
22 PRINT" See С] 
23 PRINT" PITT: юха m 


24 РЕ1НТ" ШДЕТ ТД ТВ Be 
25 PRINT" SOD TWEEN DE ГАА ГЕШ! ПШ! ГТТТЕШГ тата ки " 
26 PRINT "JINNINNDIINDXEISISNINIMNNERBBEBBITETRERASH BIN" 

38 FORR-1TO4 

31 FORB-1TO2 

32 FORC-1TOS 

33 РОКЕЗ6874, BCR.C) 

34 POKE36875,C(R, C) 

35 POKE36876,ACA, INTCRNDCTI>#4+1 >> : 6051848 

36 FORF-1TODEL : NEXT 

37 POKE36874,0:POKE36875.6 

38 НЕХТС,В,А 

39 GOTO3@ 

48 PRINT" рр ДИ ВВВ! 

41 IFC-10RC-STHENPRINT" ө 
42 IFC=20RC=6THENPRINT" 
43 IFC=30RC=7THENPRINT" 
44 IFC-4ORC-STHENFRINT" Өө 
45 RETURN 


= хапни [B 
x 


= мини | | 
STE / ~" 


айна! я 
BL E 


:РЕІМТ "ЖКА. MRCIEL INSKI":POKE36878, 15: SDEL=150 о 


е iie Пе Пе ie Пе бо " 


Battle of Britain 


By Microgame Simulations for the Spectrum 


One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 


SOFTWARE FOR BBC 
TRS-80 AND GENIE 
from DAVANSOFT 


How are you to deploy the nine fighter squandrons under your 


command to intercept the incoming threat! 


British and enemy squadron movements are plotted on a superb 


Win the Pools? 


high resolution secreen map of south east England with Genie. 


communications signals presented both visually and in morse 


code. 


Features variable difficulty levels, full control of squadron 


movements, randomly selected targets and 


each game, intelligence reports, refuelling etc. 


A tense game of strategy for one player. 


Program and instructions. £4.95 
Database tape (optional, but £13.50 
holds data on over 6500 matches) 

Program and DB toegther £17.50 


bomber routes for baby PILOT 


baby PILOT (TRS-80 and VG only) 
TRS-80/VG Shift-Lock 


With the latest version of D S Peckett's well-known Pools Prediction program. Now 
available for BBC Micro (needs 32K memory] as well as the TRS-80 (LII) and Video 


-to-use, friendly and very fast version of this important teaching language. 
Normal PILOT commands PLUS arithmetic, graphics, ope and other эма featues. 


Avoid the irritation of holding-down the shift key to enter lower-case. Adds 2 new 
commands to Level Il BASIC to make the keyboard work like a typewriter, or switch 
back to normal. 

Shift-Lock (must have l'case h'ware) £3.95 
BBC Disassemblor 

Now — A full 6502 disassembler, with automatic labelling, and with the ability to avoid 
data areas. Optional dumps to printer and/or tape for later study, modification and 
LOADing. 

BBC Disassembler £5.95 
BBC Character Builder 

Makes it easy to re-define characters for the Beeb's VDU 23, command, Create 
characters on the screen and save them directly ав lines of program — essential to the 
keen BBC programmer. 

Character builder £4.95 
BBC Таре-Сору 

Worried that you cannot make safety copies of valuable BBC machine-code tapes? 
This program will back-up any standard format machine-code tape, complete with start 
address, etc. 

Tape-Copy (32K only) £7.50 


АП these prices are fully inclusive and are for cassette-based programs only. 


DAVANSOFT 
1 Delapoer Drive, Haverfordwest, 
Dyfed, SA61 1HX 


We are always looking for high-quality programs for TRS-80, VG and BBC computers, 
and will pay up to 30% royalties for suitable material. Please contact us with your 
proposals or for details of our requirements. 


48K Strategic 
Wargame 


only £5.95 
(inc. p&p) 


73 The Broadway, Grantchester, Cambridge СВЗ ЭМО. 
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Make much more 


of your computer! 


More memory for your ZX81! More memory for your VIC-20 


ZX-PANDA. ; д 
The uniquely expandable 16K RAM pack ViXen RAM Cartridge for the VIC-20 
Switchable between 16K or 8K + 3K. 


The professionally produced 16K RAM Pack 

that is expandable to 32K simply by Gives you the option of full 16K RAM or 8K and 3K RAM in one 
plugging-in our expansion module. package. When added to a Standard VIC-20 
Start with 16K... expand later to 32K! К gives 16384 bytes of extra memory in 
Solidly built, attractively cased to fit memory blocks 1 and 2 or 
perfectly on to a ZX81 without wobble! 3092 bytes of extra memory 
Includes LED power indicator. into the 3K memory block AND 
The RAM pack that won't become 8192 bytes of extra memory 
redundant when you want more than 16K! switchable between memory 
16K Expandable RAM....... £32.95 blocks 1 and 3. 

16K Expansion Module. ..... £19.95 Fully compatible with available motherboards/modules. 

Simply plugs into the rear expansion port of computer. 

No re-addressing of existing BASIC programs needed. Only £44.95 


More sound from your ZX Spectrum! 


m Tandem 
cho : 

Expandabl for the VIC- 
Not only more sound, but better sound and a wide range of Gives d "iiim elder po 
other facilities! Custom-designed case. Plugs directly into 
Control Volume, and adjust tone of sound! LZ computer. Further expanded 


Load and Save without switching leads! 
Audible:cue facility for tape programs! 
DIN compatibility! 

No additional power supply needed! 
Attractively cased — looks good 
— SOUNDS GOOD! 


] by using TANDEM System! 
ROM socket for expansion. 
No extra power supply needed. 
Only £34.95 


[8 ШИ! 
To: Stonechip Electronics, Unit 9, The Brook Industrial Estate, Deadbrook Lane, 


Only £23.50 Aldershot, Hants. Telephone: (0252) 318260. 
Please forward me the following products: | 
More memory for. пераа E E нај 
All prices are inclusive of VAT, Post & Packing for U.K. deliveries (overseas add 15%) 
Pacer / Rane Ae йр MAn Tik Av celis мењао DI 
The uniquely expandable == NS unto EAs ered MY ара ОРН И 
16K RAM pack PACER | 1 | 


Similar concept to ZX-PANDA but for emerit 
the incredible Jupiter Асе 


дане, solidly built 16K RAM pack | I STONECHIP - 
with the facility of expanding to 32K \ || ELE CTRONIC = 


by plug-in module. 


F er to faster FORTH... 

you need a PACER! | — “more ways to make more of 

16K Expandable ВАМ ..... £29.95 your computer’ Y 
16K Expansion Module. . . . . £19.95 шыш шыш шыш шыш шыш шыш шшш шыш шыш 


DEALER ENQUIRIES WELCOME Delivery approx 14 days 
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Figure 1. A listing of routines used in the 
machine code with the Start addresses. The 
machine code is in the form of a decimal 
dump in blocks of six bytes with the Start 
address of each block given. 


Start 

address Routine. 

29666 Check and accept 0-255 and Print 
keys pressed in Input lines. 

29859 Pause until key pressed. Uses Halt 
command. 

29871 Check last key press. 

29900 Check number selected with menu 
options 1, 3 and 6. 

29951 Main typewriter calls for un-shifted 
and single shifted keys. 

29971 Double-shifted key calls. 

29978 Print 8 x and 1 x size redefined 
characters. 

30076 Print Spectrum and “new” redefin- 
ed characters. 

30157 Print ‘‘decimal-number’’ prompt. 

30182 Print screen format for Redefine 
Mode. 

30364 Print instructions routines. 

30774 Data for sub-menu. 

30821 Restore character mode in use. 

30831 Print sub-menu. 

30855 Data for menu. 

30986 Print menu. 

31013 Set screen and input lines bright. 

31027 Erase-a-page start. 

31038 Мех: page. 

31067 Data for double-shift alternative 
character set. 

31083 Store character mode in use. 

31097 Normal and single-shifted key calls 

31177 double-shifted key check and calls. 

31214 Justify. 

31242 Erase part of a page. 

31293 Find cursor. 

31316 Rubout. 

31350 Justify subroutine. 

31493/4/5 Spare. 

31496 Data for Justify. 

31500 Insert/delete. 

31599 Spare. 

31600 Find page. 

31624 Erase a complete page. 

31636 Print а page. 

31664 Squeek. 

31684 Buzz. 

31710/11 Spare. 

31712 New character set codes. 

32481 Set parameters of page to be 
printed and call print page. 

32489 Spare. 

32490 Tap. 

32500 Check character to be plotted. 

32534 Plot character. 

32573 Set Spectrum character mode. 

32580 Set new character mode 

32587-91 Spare. 

32592 Set Over 1 for cursor. 

32600 Plot cursor. 

32651 Data for cursor position X,Y top left 
= 1,1. 

32653 Cursor handling for Newline, 
Space, and put character plotted in- 
to x$ array. 

32692- 

32767 Cursor keys check and move as re- 
quired. Uses In function to read 
keys being pressed instead of Peek- 
ing Last Key 23560. 

Data 

31616 Page number in use. 

32501 Character code of key to be Plotted. 

31529 Number of characters to be inserted 


or deleted. 


THIS PROGRAM for the 16K Spectrum started 
out as a straightforward typewriter program in 
Basic with approximately 30 bytes of machine 
code to plot characters on to the screen in such 
а way as to give 42 characters per line. But the 
program was slow and used too much RAM, 
leaving little free for data storage. 

The solution was to convert all the routines 
into machine code and maintain a minimum of 
four pages of data with 42 characters per line, 
this being the equivalent of five and a quarter 
pages of text if the normal 32 characters per 
line were used. 

Up to this point I had been using the 
Spectrum character set, but the upper-case 
letters were touching each other and making 
the text illegible. I added a new character set 
with all the characters redefined on a six-by- 
eight pixel format. This created the option of 
using the Spectrum set or the new typewriter- 
mode set. 

The program starts with the main Menu, 
which has six options. 

The Start option takes you into the type- 
writer mode. It begins by asking for the page 
required and printing the selected page. This 
is done to avoid accidental overtyping of an 
existing page of text. A cursor is placed in the 
first character position at the top left of the 
screen, and can be moved to any position by 
means of Caps Shift and cursor controls: keys 
5-8. 

The cursor always indicates the position of 
the next character to be typed. If the cursor is 
moved over existing typing the character will 
change to white Ink and show through the 
cursor. If a character is overtyped, then it will 
be printed on top of the existing character, but 
the last character typed is held in the memory 
of the computer. 

All Spectrum characters are available, using 
Shift keys as necessary, and all but the double- 
Shifted ones are auto-repeat. 

Incorrect entries can be quickly erased by 
the use of Caps Shift and Delete. This will 
erase the character behind the cursor and 
backspace the cursor over the deleted 


character. At the start of a line it will erase the 
last character on the previous line and 
backspace on to that line. This function is also 
auto-repeat. 

A Newline is obtained by pressing Enter, 
and this function will also auto-repeat. If the 
cursor is on line 22 then Enter will move the 
cursor to the end of line 22 where it is split 
into two, bracketing the last line, to indicate 
that the end of the page has been reached. 

This method is used to erase the last 
character on a page, the cursor being in effect 
after the last character. There are several 
options available in this mode and, as a guide, 
these are indicated on line 24, with the keys 
necessary for each option shown in inverse 
video. The next options require both Shift 
keys to be pressed before the option letter. 
First, n(ext) will scroll the page off the screen 
and replace it with a copy of the next page. 
This can be used after finishing typing a page 
or to read through the pages. If you are on 
page 4 then the next page will be page 1. 
Second, m(enu) will take you back to the main 
Menu. Third, z is the copy key and, as it 
suggests it will copy the page on the screen to 
the printer. 

A further facility is the Edit mode. This 15 
accessed by Caps Shift and Edit, and when 
selected will give you five options. These will 
be printed on line 24 of the screen with the key 
presses for each option shown in inverse, 

Insert — when selecting this option the 
cursor must be over the first character in the 
block to be Shifted right. You will be asked 
how many characters you require to be 
inserted; this must be in the range 0-255. The 
decimal number can be entered either with 
leading zeros like 032 or 006, in which case the 
Spectrum will atuomatically accept the 
number without the need for Enter, or as a 
“normal” number, that is, 32 or 6, in which 
case, if it is less than 100, the use of Enter is 
required. Each key press is checked, a buzz 
will sound if the entry is not valid and three 
questionmarks will be printed. A zero entry 
will skip this routine. 


The Basic program. 
ROKE 23606,1; hhMDDHIZE USR 
gie; DIM x$14,92. LET 
LET^tz5a Пету 635 
=: go TO 
ме RANDOMIZE Uu S Әзиз 
У; UU 
10187 э 


3560: LET 22920 
INPUT 
K 


з THEN GO TO 
“ise Edi узе 
ER 

DOMEZE 
уза тє 
ES RANDON USR 31083: INPUT 

IHREYS: PRINT ux; HOW MANY Chia. 


зге RANDOMIZE USR 29565: RANDOM 
IZE USR 30821: IF 


THEN GO TO 6e 


752 
"Ee RANDOMIZE USR 31560: co то 
32592 
290 RANDOMIZE USR 32892. iupur 
eri melett: 
зевг1: PAUSE 
ni“ THEN POKE 


POK 
вам 
РОК 
HI POK 
780 RANDOMIZE USR 32592: со TO 
RANDOMIZE изв 29900: GO TO 
RANDOMIZE USR зеаза: STOP 
© RANDOMIZE USR 29915 


зе = ТЕ PEEK v>CODE "4" THEN GO 
E RRNDOMIZE USR 39545: GO TO 
4 RANDOMIZE USR 30615: INPUT 
E PRINT RT 11, “SAYING: ==”; 
i Я SAUE P$ DATA’ 
хі: GO 25 

Sooo RANDOMIZE USR 380674: INPUT 
i 

is ROME a саза: PAUSE 
x: LOAD i DATA 

5020 RANDI IZE vs ‘30756: PRUSE 


TO в 
5000 RANDOMIZE USR 29927. 


ваза IF PEEK vsCODE "1^ THEN RAN 
SOHIE изн 32573: 60 Li 
S050 Ir PEEK v=CODE "2" THEN RAN 
DOMIZE USR 32588: GO 
5955 RANDOMIZE Bsr Зегбе 
ево тыр! 
Sese IF LEN. OR igr 
5968 THEN HHRNPOMISE ОЗА 
TO 


2 Бебе 
бев5 POKE 30177,CODE i 
5930 RANDOMIZE SR 3eo?s 


icf ТЕРУ genr 
о ве: 


о 
5000 RANDOMIZE USR 31083: INPUT 
INKEYS: PRINT wx; məse OR Borsor 


EM RANDOMIZE USR 30821: PAUSE 
EE! "£5 THEN RANCO 
БЕРЕК YSCODE "е^ THEN RAN 


2ега Go se 
3696 RANDOMIZE USR 29939 


со то 

ie3&(PEEK v-4l 

3600 CLEAR 2386s LOAD ""сост 29 

566: 60 TO 

эзге заџе ~ LINE 9800. SAVE 
Bee 2068653202 
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The maximum number of characters that 
can be inserted is one less than the number of 
characters from the cursor to the end of the 
page if this is less than 255. 

Any character pushed off the page by this 
routine will be lost. After a number has been 
accepted the page will scroll off the screen and 
be replaced instantly with the modified page 
and the cursor, still in its original position, so 
that the required information can be typed in. 

Delete — this option is similar to Insert in 
that the cursor is placed over the first 
character in the block to be deleted, and you 
will be asked how many characters you require 
deleting before the page is scrolled off the 
screen and reprinted with the correction made. 

The Erase option will erase part of a page 
reaching from the end of the page to the line 
below the cursor. So the cursor must be placed 
on the last line of typing that you wish to keep. 
before this option is called. The erased part of 
the page will scroll up and off the screen; the 
retained part stays in position. 

Justify — there are two Justify options, with 
both you have a further choice of justifying the 
whole page or the cursor line only. So if only 
the cursor line is required, be sure to place the 
cursor anywhere on the required line before 
this mode is selected. Justify left will scroll the 


VVORDS 
BS dine © 
SPECTRUM 


page off the screen and reprint it with the line 
or page shifted to the left-hand margin. Justify 
left/right will scroll the page off the screen and 
reprint it with the line or page shifted left and 
the space between words padded out so that 
the last letter of the last word in each line is at 
the right-hand margin. 

These last options can be skipped if the Edit 
mode is accidentally selected by pressing any 
other key. The Edit mode cannot be selected 
with the cursor at the end of the page. 

The Stop command stops the program with 
the usual report and a message that “Continue 
will restart at Menu". If the program is 
broken then Goto 9000 will also restart at the 
menu. If Run is used then all existing typing 
will be erased. 


Now's the time to 
tackle that long- 
deferred oeuvre 
with Stuart 
Nicholls' 

fast machine- 
code word 
processor 


o 


Figure 2. 

= 9,0,0,0,5,0,C 
16,36;26,46:0; 
80,20,0,6,0;0 
9,40, i2i,40,1 
DEC RECON 

А +20 

32,60;32,64.7 
16;16;0,0,0;0 
8,16,36,36,36, 
32,16,16,16,1 
e,4o,15,i24;1 
9,16,16,124,1 
9.0,6,0.8,5,1 
9,0;0,154.0.0 
9,0:0,0. 16, i6 
9,4,0,15, 92,6 
$6,26,8:.B4.1 
18/48,16.16.1 
56,68,5,16,32 
126,4,56,4,2, 
64,72,72,124; 
124,64,14@.4, 
56,64,120,6 
324,454,823 
56.68:56,68 
55,58,55,60 
@,16,16,6,2 
@,1ё.16,@,1 
Ф,16,32,64, 

= 0,0,324,0,3. 
а;:16,8,4,8, 
56,56,6,i6 
56,76,84,Э: 
$6,68,68,1 
126,65,150 
56.68.6365: 
126,58 
124,64 
12. 
56 
58; 
56 
58 
és 
58 
58: 


56.68.68.6 
128,58.56, 
86,68,68,6 
126,66,66, 
56,64,65,4 
124,16,16 
58,58,68, 6 
58;66;68:6 
68;68:84,8 
68:40;35:3 
68,40,16, 1! 
124,8/16,3. 
48,52.32,3 

у = 0,64,52,316 

i = 24,8;8,6,8. 

+ = 16,56,84,1 

_ = 0,6;0;е,2, E 

E = 24,59,52,3 

a = 6,56,4.26.20:6е 

b = 242120: 08:65:68 

с Ф,ё@,64,64,64,6 

d = $,60,68,686.68,6 

= = 0,56.60,126,6í. 

Г = 24,36,32,120 32,3: Я 

з = 9,56,65,65,66.60, 4,56 

В = 64,180,68,68,68,68,0,0, 
1670.48.16, 16,56.0,0, 

= 1679,48; 16;16/26, 50,32. 

n 64:64,72,112,72,66,0,0; 

i $4,64,64,64,66, 66, 6,6, 
S-to éa баба СИС 
0:126,66,66,66,68,0,0, 
@,56,68,68,68,56,6,6 
9) 120,68,66,68,120,64,64, 
9:69.68,690.66,.60.4.4, 
9>50,08,/6¢,/64 64.8.8, 
Q,56,64,56,4,120,0,0; 
32.150,52,52.36,24:0:0, | 
2.63,66, 56,66,66, 0,0, 
9:66,606,66740, 16.0.0. 
90.54.,64.64:84,40, 0,0. 
0,68,40,16,40,66, 0,0; 
9,68,68,65/63/60,4, 56, 
90,124,6,16.32,124, 0,0; 

= 46,82,95,64,32,32,46,6, 

16;16;16,36;26,16;2,6, 
24:6,6,2:2,6,24,0; 
9,6.52:56,0,0,е:2; 
212,136,262; 200, 252,196,112 


o Dear sir/madam 


The Erase-a-page option will ask which page 
is to be deleted. Any choice other than 1-4 will 
take you back to the menu. The page selected 
will be instantly erased. 

Pages can be Loaded and Saved on tape with 
appropriate options. You will be asked to 
name the pages when Loading and Saving; the 
usual rule of 10 characters maximum applies. 

The Change-typeface option will give you 
three options: Normal, New and Redefine. 

Normal gives typing with the Spectrum 
characters, but because of the squashed look of 
the eight-by-eight pixel format, certain 
characters will look odd. 

New: because of the problems outlined 
above, a new keyboard has been defined to 
give a six-by-eight character set. When this 


mode is selected, all typing on the Spectrum 
will use the new characters, the program 
listing may be shown in the new characters, 
but instructions and menus will still use the 
Spectrum set. 

Redefine: any character in the new set can 
be redefined with this option. The Spectrum 
will require the character to be redefined and 
the decimal number of lines 1-8 of the new 
character. A display will be given showing the 
Spectrum character selected with the new 
character beside it; above this will be a grid 
with lines 1 to 8 and columns a to f indicated. 
As each decimal number is entered the 
character will be shown magnified on this grid 
and the actual size character will alter its shape 
accordingly. 

The character grid is in two colours, yellow 
and green; the yellow area indicates six 
columns a to f, and any redefined character 
should stay within this area as it is only this 
part of the character that is plotted on the 
screen. 

With this routine the whole keyboard could 
be redefined to suit your needs. If you want to 
retain your redefined keyboard then the word 
processor program will need to be reSaved 
with the command Goto 9900. 

The Spectrum will either buzz if an 

{continued on page 88) 
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ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 


Our new cased keyboard has 52 keys, 12 of these are used for the numeric pad. The numeric pad offers some useful features, you can cursor with 
one hand and it will be a boon for anyone who enters a lot of numeric data. The Pad is a repeatof the 1-9 keys plus it has a full stop and a shift key. The 
numeric pad keys are coloured in red, the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. The 
case measures 15 x 9 x 2/2. The computer (either 80/8! ог spectrum) fits neatly inside. You will have to remove the computer from its Original case, itis 
then screwed to the base of the case. The case had all the bosses already fitted and the screw holes are marked. Also fitted inside the case is a mother 
board (8! model only) which allows 16K, 32K and 64K to be fitted in the case. All the connections are at the rear of the case i.e. Power, Mic, Ear, T.V. 


and the expansion port. The case is large enough for other add ons also 
to be fitted inside. One of these could be the power Supply, then you 
could very quickly fit a mains switch, or a switch on the 9V line. This 
means you have a very smart self-contained unit. This case does not 
Stop you from using any other add-ons that you may have e.g. Printer 
etc. We are convinced that this is the best keyboard available at 
present. It offers more keys and features than any other keyboard in its 
price range. 


NOTE 


The case can be purchased separately with the keyboard aperture 
uncut, so if you have one of our early uncased keyboards. factany 
other suppliers’ keyboards, these could be fitted. The keyboard is 
connected to your computer by a ri п cable and this has connectors 
fitted which simply push into the Sinclair connectors. It is a simple two 
minute job and requires no electronic skills. This keyboard с 
need any soldering, Please specify on order whether yourequire the ZX 
81 or Spectr 


SPECTRUM MODEL 


This is supplied with spectrum legends, and a Slightly different base 
for fitting the spectrum inside, again all the connectors are at the rear of 
the case and there is plenty of room for the power supply [and other 
add-ons}. Should you want to change, we can supply both the 
Spectrum legends and details of updating your case which will enable 
modification from the ZX 81 to spectrum. PLEASE specify on your order 


whether you require the ZX 81 or spectrum case. 


Internal fixing for 
ZX 81 keyboard case. 


Internal fixing for 


spectrum keyboard 
case. 
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SPECTRI 


16K Memory Exp 
The 16K uses 4116 E 
The pen enables М Static Ram and occu 
you to produce high using the Static Rarr 
resolution drawings speed low power Ra 
on your own televi- the computer. All t 
Sion set, saving a vast : which comes to уо 
amount of time over t where. Position in r 
using basic program: < 
ming statements, such 3 64K Memory Exp: 
as Plot, Draw etc. You / W [| All the above іпѓогт 
Can erase, modify and с ] advantage lies in th 
Save drawings and it 56K of usable memc 
comes complete with 4 the use of other adc 
Software X program 4 8192-65536. The Blo 
The superb light pen is = E ў Spectrum Memory 
available from DK. т Upgrade your Spectr 
tronics. itis simply slipped in: 
~ ~ are supplied, and th 
time. The fitting requ 
same as Sinclair's up 


ZX 80-81 Specirum 
HARDWARE 


SPECTRUM/81 TOOLKIT 


This is the toolkit which won acclaim in the feature in the August 
1982 issue [pages 29 and 30) of Sinclair User. “It is the most impressive 
program, fast in execution with clear and full instructions...it stands out 
from the rest of the field.” The ZXED is a powerful editor for use on the 
expanded 2Х81. it is intended for use by the serious BASIC programmer 
and offers several useful and time saving features most helpful during all 
stages of program development. The facilities provided are as follows 
ALTER, BYTES, COPY, DELETE, FIND, HELP, INSERT, KEEP, MOVE, 
RENUMBER AND VERIFY. The Soectrum Toolkit contains most of the 
features above plus autoline numberer and append, and will run in the 


Both at 
only £6.95 


FLEXIBLE 
RIBBON 
CONNECTOR 


Ifyou have ever had whiteouts 
ог system crashes this could be 
the answer. It stops the move- 
ment between the computer and 
the RAM expansion, it is supplied 
with a ribbon, 6 inches long, with 
a male connector at one end and 
а female at the other, at only 


ansion £22.95 
Dynamic Ram Chips. We use the dynamic as they are much denser than 
upy less space. They are also much cheaper than the equivalent product 
n. The Ram is manufactured with high quality materials, and uses high 
ams. Itis supplied ready-built and only needs to be plugged into the rear of 
the components are fitted into holders. This massive add-on memory 
и fully assembled and tested is the cheapest 16K memory available any- 
memory from 16384 to 32768. (Same as the Sinclair memo! 

16K (UNCASED) £19.95 
ansion £52.95 
mation on the 16K also applies to the 64K Memory Expansion, but the 
ie 64K giving nearly FOUR times the memory. This advanced model has 
ory. In addition, the block from 8K to 16K can be switched out to enable 
d-ons. The graphics ROM is to be used in this area. Position in Memory 
ock From 8192-16384 is switchable. 64K (UNCASED) £49.95 
y Expansion £35.00 
гит to 48K of user Ram. The Spectrum memory expansion is simple to fit, 
side the case, and then only requires plugging in. Full fitting instructions 
је only too! you will need is a screwdriver and just two minutes of your 
uires no electronic skills. Position in memory from 32768 to 65536. (Тһе 
rade to 48K]. 


4KGRAPHICSROM £24.95 


The DK Graphic module is our latest ZX 81 accessory. This module 
unlike most other accessories fits neatly inside your computer under the 
keyboard. The module comes ready built, fully tested and complete 
with a 4K graphic ROM. This will give you an unbelievable 448 extra 
pre-programmed graphics, your normal graphic set contains only 64. 
This means that you now have 512 graphics and with their inverse 
1024. This now tums the 81 into a very powerful computer with а 
graphic set rarely found on larger more expensive machines. In the 
ROM are lower case letters, bombs, bullets, rockets, tanks, a complete 
set of invaders graphics and that only accounts for about 50 of them, 
there are still about 400 left [that may give you an idea as to the scope of 
the new ROM). However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROM/RAM. 
This holder can be fitted with a IK/2K/RAM and can be used for user 
definable graphics so you can create your own custom character sets. 


WHY WAIT? 
ORDER TODAY FOR FAST DELIVERY 


16/64. MEMORY 
FOR ZX 81 


16K Memory £22.95 
16K (uncased) £19.95 
64K Memory £52.95 

64K (uncased) £49.95 


The above illustration shows the casing for the 16K or massive 64K. 


[ Pease state ype of macine, which Rom memory size, quant and place when ordering | 
Please send me 


Please send me 


| Please send me 
| Please add on £1.25 for PIP 

In enclose cheque/P.O. payable to DK Tronicstotal£ ........... 
| ordebitmy Ассеѕ5/ВагсІауса | [11111] 


Signature х АЕ | 
Name "Nin : M 
Address . . о EARUM. ЈАЈА 2 = Sd | 
Send to DK Tronics, 23 Sussex Road, Gorleston, Gt. Yarmouth, Norfolk | 
Tel: Gt. Yarmouth (0493) 602453 


| =m- РОБЕ 
New colour brochure now available, send SAE for quick return ај 
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{continued from page 85) 

incorrect option is chosen, or repeat the 
prompt, or skip the routine being called. A 
squeak will sound each time a menu option 15 
chosen and valid entry made. In the 
Typewriter mode a key tap will sound with 
each key press. 

То load the program Enter the Basic 
program and Save it by Goto 9900; this will 
auto-run the program when complete. Stop 
the tape at the second Start tape prompt and 
Verify the Basic before Newing it 

Enter your favourite machine-code loader, 
Clear 29665 and enter the machine code. Save 
this immediately after the Basic program using 

SAVE “spc.” CODE 29666,3102 
and Verify. 

Rewind to the start of the Basic program and 
Load "type". This will then load the Basic, 
the machine code and auto-run. The first thing 


to appear on the screen will be the main menu. 

If any section of the program fails to run 
then, using the list of routines and addresses, 
you should be able to check the machine code. 
I have purposely kept some of the program in 
Basic so that you may follow it more easily. It 
would be a simple task to convert all of option 
1 and option 6 to machine code. 

The routine starting at 29666 shows how to 
clear the Input lines 23 and 24 and which 
channel to open so that printing can be 
displayed on these lines. The Basic input 
Inkey$ can be replaced by а call to the ROM 


routine to clear the input lines, and the Basic 
PRINT #х;'********"' 


can be replaced by Open Channel and Print 
String ROM calls. The rest of option 1 is then 
a straightforward case of checking which keys 
are being pressed by Peeking the variable Last 
Key at address 23560 and making the 


necessary jumps, and calls. For example, line. 
230: 


LD A, (23560) 
CP “n” 

JR NZ,NEXT 
CALL 31038 
JR LINE 50 
СР "m" 
RETZ 

JR LINE 60 


NEXT 


The only time a Ret to Basic would be made is 
when the Menu option is chosen, so line 1000 
would become; 

1000 RANDOMIZE USR 'START ADDRESS' : 
GO TO m 


and lines 50 to 780 and 8000 to 8040 could 
then be deleted. This would also have the 
benefit of making the Break key inoperable in 
the typewriter mode which can be annoying if 
Caps Shift and Space are pressed by mistake. 


The machine-code dump. 


29666 $2 134 92 34 159 116 
29672 42 136 92 34 161 116 
29676 $2. 155 116 6 i 229 
29654 297 205 163 116 193 225 
29690 58 e 32. 254 13 40 
29596 29. 119 214 45 56 126 
29702 214 је 46 122 197 229 
29708 52 252 205 1 22 225 
29714 229 126 215 225 195 35 
29720 4 120 254 4 92 219 
29726 5 40 99 43 126 214 
29732 48 52 158 1165 40 
29239 54 43 126 214 46 135 
29744 79. 135 135 129 79 58 
29750 158 116 129 50 158 116 
2756 © 4+0 126 214 
29762 46 40 29 1 зг 
29765 4 ia 13 254 
29774 2 зг 5 156 116 
EEG ETE. 
29792 116 58 158 116 50 41 
829799 129 5е 226 117 205 176 
29804 123 6 32 115 16 253 
29810 ©, 2 205 65 14 42 
29816 159 226 34 15а w2 42 
29522 262 116 54 138 92 201 
29928 205 196 123 205 119 116 
29534 e2 253 205 1 29 175 
29840 215 175 215 175 215 205 
29846 119 126 195 226 115 45 
29952 45 45 © 243 ве 14 
29858 23 119 253 203 1 110 
29894 4@ 249 253 223 1 274 
Hse He css 25° 22° er HS 
23582 56 243 33 209 116 150 
29820 46 237 © 24 205 65 
#8083 des BRIDGE, 
29906 $03 116 205 176 116 205 
29912 225 126 201 205 43 119 
29916 62 255 50 203 116 205 
29924 178 116 201 205 111 120 
29930 62 э 50 203 116 205 
29936 178 116 201 205 10 121 
29942 ea 6 5€ 203 116 205 
29949 179 116 28: 205 за 127 
22954 205 165 116 205 121 121 
29960 58 8, 92. 254 12 192 
29966 205 294 126 24 239 205 
29972 163 116 205 201 121 201 
29979 205 65 127 42 226 117 
29904 $06 226 117 119 35 34 
89990 220 117 62 2 205 1 
29996 ве 52 22 215 62 15 
300092 215 62 19 215 62 21 
22209 215 175 215 S8 225 117 
39014 215 183 117 60 52 
30020 183 117 50 226 117 135 
30028 Бә 226 117 45 22 62 
30092 2 205 1 22 62 22 
30098 215 56 163 117 215 58 
S3oeeasa 227 117 215 62 143 215 
30050 205 254 126 50 227 117 
30056 ве 254 19 40 95 
зедбг 227 117 58 226 117 24 
30068 212 205 113 121 205 176 
Se Еее 
30086 225 117 111 41 41 41 
БЕО КЕ ЕРЕ Бо 
Bus 572974 
30116 127 62 22 21562 15 
309122 215 62 19 215 58 225 
32128 11? 215 205 113 121 201 
30134 за 8$ e 32 32 32 
30140 за зг z: 32 32 32 
30146 їз за © 69 67 46 
ES 32 78 111 45 бг 62 
39158 = газ 1 22 1? 182 
30154 217 1 23 е 295 6e 
30170 эз її Бә 227 117 
30176 LI e з аза 123 
30162 16 22 © ie 46 
39198 15 5 143 143 143 143 
30194 149 143 16 5 243 145 
30200 ees 197 121 62 2 gas 
SES doo Sis Be So BE 
Ы $868 235 117 69 Se 235 
23 11? 17 290 117 1 19 
COEM IX 64. 
3 5 50 233 117 
30242 45 59 255 117 24 $8 1 
30248 16 e 22 11 11 78 
30254 69 87 зг 120 56 22 
20260 |] 11 97 98 99 100 
29266 101 102 22 15 өз 
зі 2 зә 69 67 84 Əz 85 


902708 22 эв 57 72 92 46 
39252 32 65 32 él 32 32 
30220 за 39 75 Єз 57 35 
30295 32 27 79 65 БӘ => 
30302 1 20 37 61 49 50 
30308 ве 22 2 26 96 ег 
30314 32 54 52 22 3 до 
30520 99 81 32 51 5е 22 
339386 3 20 150 Ө: Эг 49 
39355 54 22 5 ге 101 62 
39552 Зя 32 55 22 8 20 
30344 162 51 32 32 ©з 62 
3e350 2 205 1 22 17 40 
39355 116 1 " 1e1 9, гез co 
30388 32 20122 11 5 89 
30368 65 71 69 32 52 69 
30374 бї 65 73 82 БӘ ce 
Зозао зг 63 62 2 2051 
30396 32 1? 356 118 ле 
39392 © 205 60 52 гез 101 
38398 ize 301 22 11 9 62 
29404 79 25 51 23 уа 55 
30410 69 52 38 32 119 195 
39425 195 108 32 134 10: 115 
30422 116 97 114 116 52 97 
30428 116 32 77 69 78 85 
39454 өз 2 2051 22 17 
39442 192 3161 34 @ 205 
39445 50 32 205 101 120 201 
26452 22 11 2 Во 65 71 
39455 69 38 Фа 211 45 32 
39464 136 111 32 Эз 19: 32 
69 52 65 853 69 68 
88 13 5° 85 98 58 
35 75 ва 72 69 52 
32 25 Бә 83 32 70 
29 88 32 77 БӘ 28 
65 62 2 2053 28 
17 244 110 1 55 О 
505 60 32 205 101 120 
201 22 15 7 68 65 
2: 69 3B 28 79 46 
32 38 32 вә 52 65 
83 БЭ 68 28551 121 
205 107 121 52 5 2 
1 22 17 61 i191 
ге © 20568 328 бг 
22 2:5 Se 15 225 БЕ 
16 215 58 131 125 195 
48 515 201 25 9 о 
$4. 75 B4 76 69 Эг 
121 122 32 60 65 71 
65 ёз ЗВ 4o 45 45 
Sa 52 304 114 115 46 
32 22 65 68 41 32 
63 2. 205 1 ББ 
27 117 1319 1 За © 
20560 32 20: B2 11 
$8 64 73 Ве 76 бе 
за 31: 182 52 бе 65 
Zi 83 Өз 32 116 111 
38 38 181 55 29 22 
55 бә 68 б 5а 
53 34 32 68 65 54 
$5 32 88 36 48 41 
$2 2 2951 22 17 
166 119 1 44 @ 225 
6e 32 201 22 15 o 
83 119 105 316 39 104 
за 111 118 32 116 97 
112 191 32. 38 52 132 
114 102 115 115 32 59 
28° ёа ба a2 вэ = 
295 1. 22 17 225 119 
1, 31 e. 205 бә 32 
гел 22 17 7 79 45 
107 46 32 Бе 82 69 
83 ӨЗ 32 65 78 вә 
328 75 бә Өз 62 2 
20s i 22 17 15 i20 
1 21 а 205 68 32 
205 181 ize 201 22 5 
T. 35 i2 35 58 
За So 52 25 85 76 
59 $2 9 6 бә 4: 
32 39 те бэ 67 39 
22 1: 5 52 
32 52 бә 66 
23 29 69 42 
34 $4 52 20: @& 
Ф 55 2" 295 
5 24 Bes 68 
Ба i20 1 47 
бе 32 а Ses 
зез ge @ i4 
5385 
S4 22 à 5 
32 83 84 79 
5 5 si А41 
аз 65 ёз вә 
32 28 бє 7: 
а 5 se 11 
65 66 65 32 


39914 71 69 аз 22 19 5 
920 53 41 32 75 79 Өз 
32526 ез 52 Bə 65 71 69 
30932 83 22 ie 5 54 41 
30938 32 67 72 65 78 71 
30944 69 эг oa өэ 50 69 
Sesso 20 65 67 69 == 20 
39956 5 127 за 49 57 56 
29962 se эг 83 116 127 97 
30968 114 116 32 76 395 92 
39974 104 111 108 105 115 22 
20900 ie 14 es 95 et es 
35935 205 107 121 62 205 
32992 1 22 24 20565 
30598 14 i? iss 120 151 
21904 е 205 бо 32 e e 
залета * ® гол ce 120 50 
21215 тг 92 3 2+1 92 гоз 
21022 246 205 61 127 201 56 
31028 ©. 92 214 8 14 131 
31834 423 195 136 123 58 ð 
31940 92 254 110 192 58 131 
31046 123 6е 254 5 зг 2 
21052 62 1 se i31 123 205 
510558 БӘ 123 33 1 Sa 
31864 i39 127 201 121 91 117 
31070 93 112 127 97 126 115 
31876 124 100 эг 192 123 103 
310382 125 42 54 эг 34 175 
21039 se ЭЭ e ве 34 53 
Babee 82 26198 205 БӘ 327 
21199 se аё, 32 бо 245 126 
32106 254 13 92 4 205 141 
31112 127 201 58 139 127 254 
21125 45 40 21 58 245 126 
221124 25+ 32 32. + 205 153 
31130 127 Boa Bia зг 55. 26 
31136 214 96 208 5з 145 ог 
31142 209 135 59 145 98 205 
33148 344 126 За 145 92 203 
31154 199 $i 145 92 205 146 
31160 127 201 58 245 126 254 
32156 15° 38 4 30s 84. 122 
31172 201 205 180 127 201 58 
31178 139 27 254 43 209 58 
31184 LJ ва 33 91 122 1 
21199 15 297 17? 199 177 
31195 40 6 126 SÓ 245 126 
31388 fse 132 895 172 22 281 
51214 58. 149 127 50 125 122 
Ая 
31232 118 122 41 61 32 245 
31230 ees a9 123 201 205 112 
33224 125 229 175 237 62 237 
33250 75 236 127 27 329 
1256 25 16 253 235 225 237 
32262 82 255 122 179 288 35 
312968 54. 52 22, 122 179 За 
за 3 248 42 239 127 62 23 
Siese 1460 71 79 12 197 205 
31286 е i4 293 13 зә 243 
3552 Сез 595 112 123 175 237 
дарза аз 237 75 139 127 17 
31394 45 Ə 25 15 253 237 
33818 аз 35 1з 32 252 221 
83588 46 i2 32 58 8 52 
31588 1 1. 34 339 127 205 
31334 61 122 54 32 5з 145 
31040 52 293 235 БӘ 345 52 
31345 205 os 127 291 205 112 
33858 382 375 237 se 6 А, 
4 © @5_ 36 253 
Rises 24 850 fas 237 88 35 
33825 — 34 је 1231 е $2 
Пн 
Е 247 201 120 
эїзза 80 237 517 10 128 Se 
31394 237 176 42 8° 128 73 
31400 52 42 144 40 © 21 
31485 Ба 35 43 18 251 24 
31412 * 42 ла i23 6 4i 
tbe e ов 326 254 32 40 95 
i 16 248 35 126 254 
358 18 5 18. $28 25. 55 
31432 32 яв 42 10 123 1 
31449 42.9 13 40 247 35 
33124 186 254 32 385 247 43 
31460 254 32 32 22 197 
331455 229 32 З 123 229 205 
а њи = 
51454 195 32. 35 55 24 258 
53:58 181 101 126 iei Ses fos 
31602 123 229 175 237 ба 17 
31398 18 259 2а» 54 38 13 
31580 32 252 209 Bis 229 255 
31526 ез? ас 17 а LJ 35 
31928 237 52 ас B.. Ча 2 
31593 25 225 201 229 199 24 
31544 10 209 42 41 123 25 
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315580 237 176 225 24 13 225 219958 е ө 
31556 209 45 229 9 237 154 31964 8 36 
31562 225 23? 91 41 125 25 31978 За 52 
31558 58 41 123 St 32 43 31375 56 68 
31574 51 32 2505 24 197 31982 © e 
3584 6 23 гезе 14 193 531955 бв 120 
1585 16 247 205 148 123 201 31994 64 ба 
35 205 30 127 205 112 125 32000 120 55 
31598 2019 42 75 92 126 32006 с в 
31894 254 216 40 3 35 24 32012 64 324 
Sisid 25817 7 е 25 17 32019 120 64 
31815 15563 $ 1 25 16 32924 56 бё 
31622 253 201 205 112 123 54 32090 о © 
31628 32 43 27 182 178 32 35035 вэ өв 
31534 Бав 201 205 112 123 6 38545 i$ 26 
31540 52 14 42 126 50 245 32948 28 
31646 126 237 67 26 127 229 32954 е e 
31652 197 205 244 126 193 225 i 72 бә 
31959 43 1з За 237 16 233 32956 64 ба 
31684 33 48 О 17 15 € 32072 68 106 
31570 222 205 36: 5 57 32078 е а 
31576 1 O 167 297 O02 32 32094 өв 68 
31582 раа 201 6 бе 197 33 52890 65 65 
31685 3 12 1 9 229 32096 120 68 
31634 20s 181 3 Bes 17 16 321092 © ё 
31700 9 167 237 92 32 mo 32:95 ва бе 
31786 193 16 233 201 9 е 32114 бё ine 
33712 е ае ее е 33280 56 64 
31719 © © 16 16 25 16 35155 © е 
Bizet а 26 ә ә 26 29 32132 16 
33726 © а e 8 а $2258 бв 
31255 © 4e 124 40 124 40 52144 бв 
21742 © 9 36 56 ве 56 зејве е 
$1238 20 120 36 ð о i100 32156 ies 
33754 104 36 44 76 е а 32182 16 
31759 32 859 32 əs 72 52 32168 66 
31755 8 8 36 16 в e 32174 Ф 
21772 о е ёз & а 56 32180 64 
31778 16 16 16 е ә 32166 32 
21784 зш 26 35 16 16 32 32192 е 
31790 Ө e 4e 16 154 32190 е 
31796 16 42 а © а 16 32204 в 
Bise2 16 124 is ie е а 32210 ва 
515058 8 а а а а 8 32216 © 
31813 1628 ө © е 124 35585 е 
siege Ф е е в в а 32228 За 
31926 © е 36 16 9 е 82234 4 
31992 ө 4 8 26 Эг 54 32240 ба 
33232 Ə а 56 76 ва 854 $2246 е 
31844 100 55 Ө о 40 16 32552 64 
31858 15 25 15 55 Ə Ә 2258 68 
229556 55 55 5 16 28 124 32264 е 
21662 è е зрео + 4 32270 @ 
33555 +, 32998 B 5 ze 32276 — 32 
31874 72 124 8 8 а @ 32202 65 
31588 154 54 120 4 ioe 32260 64 
31885 а а 56 54 se 32294 её 
31992 бе 56 © ә 323090 16 
31996 4 8 36 32 2395 40 
ШЕ FRR RE DL 
315108 2 S. a^ Ө 8" 32524 бв 
31888 de 9, if 26 322330 вд 
EH 20 26 ә 32355 © 
Zizo 32, fe ё 0^ 32949 бе 
31518 18. 60 fae 8 E. 52554 58 
31952 ә 16 8 4 © 16 32355 а 


отонотонооо 
6R aS poe а 


а 


САТА 
L] 


ie 


segreta 


se з 26 32366 4 4 56 68 64 
ә se 26 32372 Ба ба е 

55 e о 32378 64 56 4 120 0 
Шенон DS PPP 
e, 56 58 32396 бе ве 9 е 68 
Бє е е 35402 68 65 зе зе е ё 
58 68 120 32405 © 84 84 B4 Өл 40 
ба 120 64 32414 © о © 65 40 16 
@ 124 64 32420 40 68 е ө е 68 
64 гә е 32425 68 68 68 бе 4 55 
92 бз 55 38438. © i194 9, 35 32 184 
$8 124 65 524. ә ё 450 32 32 ба 
9. 55 26 32144 эз Ог 48 © 16 16 
бе ё е 32450 16 16 16 16 а её 
Во 58 $e 32488 24 0 8 6 $e бе 
ә 54 5+ 32458 а е е е 222 136 
224 e е 32474 292 200 232 136 112 © 
$9, 99 бе 22480 Е) 52 З 92 214 48 
iee 54 26 328486 195 78 121 е 17 1 
Ee 32492 © ЭЗ БӘ © 205 iei 
FO B 32458 3 201 33 14 © 41 
120 64 64 32504 42 41 2327 91 54 92 
68 68 68 32520 25 6. 5B за 6 аб 
e. 329 58 32516 12562 32 2 203 34 
$e а Se 35552 203 34 220 22 127 13 
ee SHS 32528 32 248 ЗБ 16 236 201 
e^ 26 2 32534 197 213 229 33 17 22 
ti € = 35540 45. 175 125 7 7 133 
Ена Ta 32546 133 111 203 26. 203 36 

5 552 203 36 бе 175 146 103 
Fia T SI SSS 62 6 145 135 79 120 
$e 9 se 32554 132 71 205 229 34 225 
$2 ?5 55 32579 209 195 201 33 1 60 
5: 28 32576 34 54 92 201 Зз 224 
"RET = 32582 322 34 54 92 2010 
fs o ф 22588 а o ө Oo 58 145 
16 8 4 32594 оз гез 199 БӘ 145 92 
ека 6. 32800 175 58 140 1277 7 

е 3e 56 35595 20 71 62 183 144 71 
îe a” 8 32612 22 8 58 139 127 бї 
ar a а 32619 79 7 7 129 129 79 
$5 За 9:2 32624 де б 213 197 205 229 
85 = :: 32630 За 193 209 12 29 32 
та F 32636 245 5 21 32 229 42 
28 65 "1 32642 139 i27 34 25 127 34 
es 23 ès 32648 23 123 201 17 25 32 
$^ 4 & 32884 139 127 Ба 15 295 61 
$e о 8 32669 122 58 245 126 119 42 
ә 8. 5, M. 
36 за ize 

267: 4 3 4 

$a а 33862 83% 52 35. 12? Bas 334 
$8 бе 28 32690 126 20: 1 254 254 237 
9 48 38 32696 120 254 254 192 42 139 
$ 18 6 22702 127 1 254 247 237 120 
16 60 32 $2708 254 239 За 6 45 за 
112 72 бо 32714 46 44 32 аз 1 54 
64 64 Ба 32720 ә 237 120 254 251 Og 
РБ == DII NS 
55 65 65 32738 24 21 254 247 32 6 
Se 68 ӨӨ 32724 32 Эш 14 36 32 11 
e е зве 32750 254 239 32 10 36 124 
iza 64 54 35756 25423 32 1 37 J% 
68 65 66 32762 159 127 205 234 126 281 


uw АТОМ new 


ALL ACT 10N PACKED M/CODE ARCADE GAMES 
ENCE PROTECTOR £7 


ЯТ 
бесна pe 
‘Allens in this hyper fant, 
Међа. space, 

iei mode 4 graphics are 
Vr хен puce. 


wing Areas 


CENTIPEDE : 


puckman 


ALL 
PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 


mucronmania 
14 LOWER HILL RD. EPSOM. SURREY. 


SPECTRUM 


24 LINE INPUT/OUTPUT PORT... 
(motherboard not required) 
MOTHERBOARD — SIX SLOTS 
MOTHERBOARD PCB ONLY. 
SPECTRUM 28 WAY CONNECTOR 
MALE CONNECTOR 
34 WAY RIBBON CABLE .... 


2X81 


40 KEY KEYBOARD ....... 
SPARE KEYS .. ES Am 
MOTHERBOARD — TWO SLOTS........ 
24 LINE INPUT/OUTPUT PORT ....... 

16K RAM PACK . 
MUSIC BOARD . 
23 WAY FEMALE CONNECTOR 
MALE CONNECTOR 
24 WAY RIBBON CABLE .. per metre 
GETTING ACQUAINTED WITH YOUR ZX81 
PROGRAMMING FOR REAL APPLICATIONS 
REAL APPLICATIONS TAPE 2А 
MASTERING MACHINE CODE 


Prices are for built items. Postage 40p under £4.00. 
Export postage (surface) £1.80. Send SAE for full catalogue. 
Cash with order or ACCESS 


DEPT. YC3 


REDDITCH ELECTRONICS 
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If you want to make the most of your BBC you will 
have to do battle with machine code. Richard Harris's 
monitor which tucks into just 2K of RAM yet includes a 
full disassembler should even up the odds. 


WHY MIGHT you need a machine-code 
monitor? It could be that you want to 
investigate the machine-operating system, to 
see how programs and data are stored, or to 
test and change machine-code programs. 
Perhaps you wish to investigate screen layout, 
or even to recover corrupted Basic programs. , 

Whether you want to explore the workings 
of the BBC Micro or develop your own 
machine-code programs, this BBC monitor 
will fit most of the features of a good monitor 
into less than 2K, including а disassembler 
which — since it is written in machine code — 
runs a lot faster than some of the BBC 
disassemblers available commercially. 

Six facilities 

The monitor offers six facilities. It allows 
you to: display and change the contents of 
memory; display a block of memory; move a 
block of memory; run a section of machine 
code; disassemble code; and set the values of 
6502 registers, run a subroutine and display 
the values of the registers on exit. 

The published listing contains the assembly 
program which assembles the machine code 
for the monitor. It is not necessary, of course, 
to type in the comments and the preceding 
backslash. 

Before running the program you must 
decide where you want the machine code to be 
assembled. Two of the most useful locations 
are below Page or above Himem. The version 
given here takes the first option and locates the 
monitor at 3600 — Е10 in hex. To prevent it 


overwriting the assembly program, you need 
to move the start of the Basic program area. 
Once you have saved the program as listed, 
type in: 


LOAD "MONITOR" 
RUN 
You can now enter the monitor with 
CALL &E10 
If you prefer to store the 
monitor above Himem in Mode 
7, set P% in line 30 to &6000 
and type 
HIMEM = &5FFF 
LOAD "MONITOR" 
RUN 
CALL &6000 
After the assembly program has 
been run the machine code can be saved 
as follows: 
*SAVE "MONT" E10 1500 or *SAVE "MONT" 
6000 6700 
and loaded with 


“LOAD “MON1” 
Once in the monitor the screen should show 
0000 FF 255 ? 
hex hex and decimal prompt 


address values 
How to command 


'The monitor accepts the following com- 
mands: pressing the space bar increases the 
current address by one, and Return decreases 
it by one. 

Entering two hex digits alters the value of 


10REM MONITOR by R.M.Harris. 


120.start LOA #0 


200.4 JSR %РРЕ@ 
ecne 


=." change CA 


350J"P скасво> 


ZOFORM= 1 T02 360.n CMPAL4D 
SePxe&E18 REM set base address of code ЗТОВНЕ 91 
4Qdata12PX4955: дафагари+1110' data3=Px+1265 3ВВЈМР move 
SOnesseP'ie1420  Хунеза“Ру+1635 | Pmess=PX+i670 398.41 СМР wise 
EQdsta4mPX*1677 врфаберу»1745 РЕМ set base addresses of data 4BBBNE 42 
7etoPre 410JMP diss 

ве ~ of bute value,as used by screen ete 420.42 СМР өһзз 
se ~ binary is actual byte value 430BNE o 

m ~ msb is bits 4-7 lsb is bits 8-3 440JMP subr 

ме M R,X,Y,P refer to 6502 registers 450.0 JSR check 


198STA &88'STR &01:5TR &82 ~ initialize variables, set current 478JSR uPPer 
140LDA Wige:sTR 888 ~ address (CR) to геев 498.38 Jet 
150LDR #12'STA tea 498J5R lower 
16@LDA #12 SeeLpv we 
178JSR &FFEE ~ clear screen Si@STA (680). Y 
188.°F JSR newlin ~ reentry for most routines,CR LF *20)MP vB 
190.v8 JSR totslPrint ~ Print СА and value in hex and decimal 538. ааа 

~ 9et ASCII value of key Press S4QLDY #2 


$50.44 JSR kessin 
ЗБЕЗТА &O7F,Y 
5700EY 


230CMP #32 
240BEQ next \ if "apace" increment CR SOQBNE аа 
23ecmP @13 SIOBEQ ге 
2608Е0 back ~ if "return" decrenent CR 598. next. 
270CMP иза 610INC 280 
260BME 1 628BNE fF 
TS ~ if "2" return to BASIC 630INC 681 
300.1 СМР #847 648ЈМР СЄ 
318BNE m 6SeDEC #88 
320JMP block N if "G* display block of hex values E6OLDA £80 
330.m СМР #052 670CMP W&FF 
34@8NE n євгвнЕ 


the current 
address; and 
а full stop followed by four 
hexadecimal digits changes the current 
address. Entering the letter G displays an 
eight-by-eight block of data and addresses; 
entering R runs machine code from the 
current address; Z returns to Basic; and P 
enters the disassembler with the option of 
printer output. Press the space bar to continue 
disassembly and Return to leave it. 

M moves a block of machine code. It expects 
three addresses in the form of four hex digits 
each — the Start and End address of the block 
to be moved, and the Start of the new block. 


~ те "В" run machine code from CR 


~ зе "M* move block of data to new addres | 


~ if "Р" goto dissassembler 


~ if "S" goto subroutine set-uP 
~ if none of above check hex key Press 
~ if not get new key Press 

~ if hex convert to mab 

~ Set second hex key Press 

~ 


convert to lsb, combine with тар in A 


~ chanse value in CR 
~ to reentry 
~ routine to change CR 


N Set and disPlay 2 key Presses for high 
~ Буве, ара 2 for low and store as СА 


~ routine to increment CA by 1 


. 


imc. hi9h byte when lou ЬЕР ^ кад 
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After the first two 
addresses have been entered, 
the monitor prints a greater-than 


symbol as a prompt character. Entering 5 
allows a subroutine, starting at the current 
address, to be tested — so long as it ends in 


RTS. It requires the A,X and Y registers to be 


set and provides the option of зе 


tting the 


(continued on page 94) 


69Q0EC 481 ~ 
700JMP гг 

718.9et ~ 
720J9R &FFEO 

738588 check ^ 
тавсех #0 

?ЗӘВЕО Get ~ 
758RTS ` 


dec. 
деа 
7 hex 


if not 
if ће 
with 


subtr: 
~ subtri 
rotat 
and s 


азаста 
BARTS 
858. lower 

B6BCMP теза 

втевсс bb 

BBBSBC #7 

898. bb SEC:SBC #430 ~ 
SBBCLC'RDC 682 
sienTS 

928. block ~ 
эзе он #8 

завета 
SSOLDY wa 
S68. са 
этезтх 
988.38 
998058 addePr ` 
1098.bc LDA (180), Y 

1018JSR Print 

1е2810ү #2 


conver 
add ti 


displ 


with 


hi9h byte when lou 200 ^ &FF 


hex kev Press 


t hex Set another 
x return, value in A 
er” converts hex to binary 


act 7 if bR-tF 
act &З@ 0-9 and &R-AF 
е to nsb 

ave 


rt hex to lsb 
о мер, return with value in А 


4» 8x8 block of hex 


address at start of 


1038J5R 
184@INC 
10508NE 
18681NC 
1079. ab 
10808NE 
10900EC 
11698НЕ 
1118JMP 


space 
228 
ab 
ast 
DEC &83 
be 
„аг 


cd 
B 


1120. nove 


1130LDY 
114938 
1150.9h 
115езта 
11780EY 
1180BEQ 
1190СРУ 
гевеме 
1210LDR 
1228.152 
1230, ef 
1248BNE 
1250.09 
{260.58 
127@0МР 
1280. de 
12981NC 
1300BNE 
131@INC 
1328. ty 
1330L0A 
13420ЕХ 
1352. td 
1360STA 
1378INC 
1380EME 
13981NC 
1490. km 
14108NE 
14201NC 
1439.51 
1440CMP 
145е8ЫЕ 
1462. 08 
1472СМР 
1480РНЕ 
149. ЈМР 


© 

meulin 

JSR kessin 
+0082, Y 


de 
D 

ef 
өс 
&FFEE 
cry #2 
oh 
ФАЗЕ 
&FFEE 
9h 
Jen 
tes 
ty 
tee 
LDA £83:STR ва 
594, 5ТЯ L81 


cape 


LOR ¢a87,%)> 
саз, > 
183 

km 

194 


INC 587 


+в? 


1500. абер 


1510.08 
1520J5R 
153eL0R 
1548.3 
1559.0 
1560.5 


э! 
Print 

+89 
Print 

„= 

sPace ВТЗ 


1578. check 


1580. 0Х 
1598СМР 
16008сс 
1618СМР 
16208СС 
1638CMP 
164eBcc 
165@СМР 
1652865 


sa 
"30 
e 
"аза 
4 


wnat 
e 
жа? 
e 


1670. f LOX #1 
1690.e RTS 


1698. to 
17ееіря 
1710J5R 
1726.38 
1730LDA 
1740JSR 
1750LDY 
1750.38 
1778LDR 
1788J5R 
1790LDY 
1998.38: 
1810LDR 
182958 
1830RTS 


Print 
#13 
&FFEE 
addenr. 
(4800, Y 
Print 


space 
(A885, Y 
dec 

"^ 
sPace 
тезе 
AFFEE 


1848.Print 


1850ТАХ 
1850RND 
1870LSR 
16886? 
зезетхя 
19@@RND 
1912.38 
192087 


ere 
A'LSR 
Prout 


mF 
Prout 


1930. Prout 


1940CMP 
19508CC 


1968CLC' 


“я 
т 
ROC «7 


1978.2 ADC #430 


1980JSR 
1990875 


LFFEE 


2000. sP ace 


ЕН 


#32 


2028.х JSR &FFEE 


2esebEv 
EI 4 
2eSeRTS 


2868. dec 


2878LDX 
2888. kx 
2698. ky 
21008СС 
2110INY 
2\2@ЗВС 
21З@ВС® 
2140.kz 
21508NE 
2168CPX 
2178BNE 
2i1BeLDY 
219@DEC 
2200.ku 
2218TYR 
2220J5R 


w2:STX BBC 
LOY фаза 
СМР &89,x 
kz 


189, 

ky 

CPY теза 
kw 

tac 

ku 

#32 

ес 

PHR 


ЗЕРЕЕ 


~ Prompt with ">" 
~ NXXX, YYYYS2Z22 disp Laved 


пся ALLER Я 


ine. CA 


routine to move block of data 


Get 12 key Presses, store as start and 
end addresses of block, and start of 
neu block 


Prompt uith "," 


OK to Proceed? 


inc. end of block, else last bute missed 


1 on exit of J 
do move 


~ Print СА in hex 


~ + 2 Spaces 
\ 7 dsUalue in А hex 


~ fe ASCII 0-9 


~ fe ASCII A-F 


У 17 ves, Xo 1, 06 no, Xe е 


~ Prints - 


M decimal value in CR 


"т" 


z 


Pronet 


Print binary value in A as hex 
save value in X 

mask mab 

„rotate to lsb 

Print 

restore value 

mask lsb 

Print 


//5/7/// 


Й 


converts binary in A 


~ to hex 
~ and Prints 


~ Prints sPaces 


~ number in Y om entry 


~ Prints binary im A as decimal 
~ fla9 for "В" or leadin? blank Printed 


~ count number of 108'& and 1@'4 


~ 180 or 18 subtracted from М, count in Y 


M Print "B" or blank 
MIX 
\ else save remainder 


\ and Print count 
(listing continued on page 93) 
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NEW SPECTRUM AND 
ZX81 SOFTWARE 


“WINGED AVENGER” 
Fast and lunous. SPECTRUM version has SOUND and USER GRAPHICS. 7 LEVELS, 
3 WAVES, MOTHER SHIP, HIGH SCORE, RE-FUELLING, RAPID FIRE, SMART 
BOMBS and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET". 
Only £4.50. All SPECTRUM + 16K ZX81 


“SPECTRUM SCRAMBLE” 

MORE MICODE ARCADE ACTION. "50 GOOD THE REVIEWERS DIDNT REACH 
THE FINAL STAGE" (NOT BAD ЕНГ). NO LESS THAN 8 DIRECTIONAL KEYS for a 
SMOOTH MOVE. Full ARCADE features . LASERS, BOMBS, INSTANT 
RESPONSE, CONTINUOUS SCORING, ROCKETS, SOUND, FUEL DUMPS, RED 
METEORS, DEFENDER CRAFT and HIGH SCORE. Beware CONDITION RED. With 
this one you MOVE, FIRE and BOMB AT THE SAME TIME. RELEASE PRICE of 
£4.95. 16K or 48K SPECTRUM. 


"DO NOT PASS GO" 
NOW THE 48K SPECTRUM VERSION IS READY 
A COMPLETE SIMULATION of the BEST SELLING BOARD GAME. you know PARK 
LANE and ali that. Up to SIX PLAYERS can compete with the MICRO doing all the 
WORK. Acts as DICE THROWER, BOARD, RENT COLLECTOR, UMPIRE, BANK, 
Beer BOOK, ACCOUNTANT and PROPERTY RECORD. SUPER GRAPHICS by 
Gary Kennedy (thanks mate). GAME SAVE with winner so far report. COMPLETE with 
INSTRUCTION BOOKLET. The ULTIMATE in FAMILY GAMES. Don't MONOPOLISE 
YOUR MICRO. AMAZE all your friends anc famity. (Can you see your GRANNY on a 
MICRO?) ONLY £6.95. 16K ZX81 VERSION ALSO £6.95. 


"BASE INVADERS” 
The ONLY ARCADE GAME EVERYBODY SHOULD HAVE. The SCREEN'S the 
same, THE INVADERS are the same, BUT you get a SHIELD and a CHOICE of 
THREE SPEEDS, (O.K., FAST or INCREDIBLE). GOOD SOUND, a HARD GAME, 
and GREAT GRAPHICS, COMPLETE your software collection for just £4.50. 16K and 
48K SPECTRUM only. 


"AUDIO SONICS” 
WINNER of WIZZ KID 82. For the SPECTRUM. A.S. writes sound effects for your own 
programs. 26 PRE-SELECTED SOUND EFFECTS include TELEPHONE, POLICE 
SIREN, FROG, SPACE EFFECTS and OUTBOARD MOTOR. GO into MODIFY and 
you are presented with a display о! SLIDER CONTROLS to adjust PITCH, RISE, FALL, 
BRISKNESS, DECEL, ACCELL, ТОМЕ, REPEAT RATE, STUTTER and DELAY. 
ADJUST the SLIDERS then INSTANTLY hear the SOUND CREATED. Call "THE 
SOUND ONE” and a program line wili appear that is ready for insertion into your own 
programs. Hours ol EXPLORATION. YOU WILL BE AMAZED what BEEP can DO. We 
are proud to offer this at £4.99. 16K or 48K SPECTRUM. 


"SPECTRUM RENUMBER DELETE" 
Ай MCODE RENUMBERS ALL NOT PART. "YOU WONT BUY A BETTER 
RENUMBER PROGRAM FOR THE SPECTRUM” JUST 600 BYTES. At £4.95. ALSO. 
2X81 VERSION. 


"HIGH NOON" 
When YOU'VE SAVED the GALAXY, SCRAMBLED or whatever else you do on your 
MICRO, what about a GUNFIGHT? Play the SPECTRUM or YOUR PALS. THREE- 
LEVELS. FULL FEATURES, CACTI, COFFINS, WAGONS, RAPID or SINGLE 
SHOTS. SUPERB GRAPHICS. GOOD SOUND including DEATH MARCH. ESCAP- 
ISM on ТАРЕ for JUST £4.50. 


"DISPLAY" 

Takes over when BIN and the DEMO tape left off. How would you like 273 different user 
defined GRAPHICS on a 16K SPECTRUM or a GRAND 336 for a 48K. Ай of these can 
be displayed on the screen а! the ЗАМЕ TIME. UDGs are stored as PAGES and any 
TWO PAGES may be exchanged in memory. FILES can be LOADED FROM or 
SAVED ТО TAPE. LOAD into any page location. TURN a UDG Уа turn, 15 turn, FLIP a 
SHAPE over, REVERSE а SHAPE, EXPAND % of a CHARACTER ипо a {ull 
character, UP, DOWN, LEFT or RIGHT by one PIXEL. 5 SHAPE FILES are included on 
ТАРЕ. INCLUDING а 64 CHARACTERS per LINE DISPLAY. COMPLETE with DEMO 
PROGRAM and INSTRUCTIONS. JUST RELEASED at €7.00. 48K or 16K SPEC- 
TRUM only. 


"TRaceON" 
BASED on a FILM (GUESS WHICH). TRaceON is a REAL TIME ADVENTURE for 
those ol you who can't handle ARCADE GAMES. Your TASK is to COMPLETE а 
TRILOGY of GAMES successfully. A poor PERFORMANCE wil result in a RESTART 
аз may CHEATING. MASTER the DISKS and YOU get to nde a LIGHT BIKE and then 
RUN the CORRIDORS of DEATH to reach the MASTER CONTROL. REALLY GOOD 
FRUSTRATING FUN. 48K SPECTRUM £4.50 (16K coming soon.) 


“MATCALC” 
For BUSINESS and PROFESSIONAL use. ideal for WHAT IF situations. CASH FLOW 
FOREC 575 and analysing RELATED figures. 64 character display option. FORMU- 
LA may be MATHEMATICAL or LOGICAL. MENU of FUNCTIONS. SAVE and LOAD 
DATA to ТАРЕ FULL instructions included. LITERALLY HUNDREDS of USES. BOTH 
48K and 16K SPECTRUM PROGRAMS on ONE TAPE. JUST £7.00. EXCELLENT 
VALUE 


“PROGRAMMERS DREAM” 
A SPECTRUM TOOLKIT. Position independent and just 1450 BYTES. Facilities 
RENUMBER lines or biocks any increment or start. BLOCK OR LINE MOVE including’ 
а RENUMBER into place if required. BLOCK OR LINE ERASE, CHANGE SELECTED, 
STRINGS (NAMES OR CONTENTS). DUMP variable names and values (usable in a 
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE. INSTANT and 
CLEAN. JUST £6.95 with explicit instructions. 


WORK FORCE 


140 WILSDEN AVENUE, LUTON, BEDS, ENGLAND 
‘ALSO AVAILABLE AT BUFFER, MICROWARE AND SOFTWARE SUPERMARKET. 
REM WORK FORCE WORKS HARDER. 
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b. J. E. 
Microcomputers 


IBIBIC] 


SPECIALISTS 


VAT included where applicable 


QUALITY DISK DRIVES 


Single drive 40 track single sided 1 x 100k. . . . 
Dual drive 40 track single sided 2 x 100k . 
Dual drive 40 track double sided 2 x 200k . 
Dual drive 80 track double sided 2 x 400k 
Ай drives are cased with own PSU. for тей ls 
and include connecting cables and utilities disk. 
Delivery £4.00. 


SOFTWARE FOR THE BBC MICRO 


MISSILE CONTROL the first implementation on the 
BBC Micro of the popular arcade game. (32K) 
MAZE MAN an authentic version of the popula 
arcade game. (32K) . 
BALLOONS a highly original game 
compulsive playing. (32K). . 
DISSASSEMBLER the memory dump routine includes 
à scrolling back in memory facility. (16K) 
MISSILE CONTROL, MAZE MAN & BALLOONS 
use the Keyboard or Joysticks for control 


30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 


This Book contains program listings, with explanations & 
tips on using the BBC Micro 
GAMES UTILITIES GRAPHICS & MUSIC 
Most programs will run on Model's A & B. 
Edited by C.J. Evans, various Authors. 
A pair of cassettes with all the programs is available. 


BOOK £5.00 
BOK & CASSETTE SET £9.00 


LEADS 
The BBC Micro comes without a cassette lead 
7Pin Din to 2 x 3.5mm & 1 x2.5mm шна ERE 
7Pin Din to 5Pin Din & 2.5mm п пее 
7Pin Din to 7Pin Din. . NM 
7Pin Din PLUGS... па TWO for 
6Pin Din PLUGS (for RGB socket) . -.. Two for 
5Pin Din PLUGS (360' for В$232)..... . Two for 
RS423 TO RS423 (BBC Micro to BBC Micro] 
Two metre cable £4.00 Four metre cable £5.00 


TELEVISION/MONITOR LEADS 
full range available 
Phono plug to Co-ax with Dion quality cable 3 Metres. 
BNC Plug to BNC Plug .. 


BNC Plug to Phono 
(ко. BBC Micro to Rediffusion TVRM) 


PRINTER CABLES 
BBC to 36 way Centronics Type connector ........ 
BBC to 25 way D Type (For use with 5232); 
BBC to 40 way edge connector (Centronics 739) 
TORCH to 36 way Centronics Type connector 


BLANK C30 COMPUTER CASSETTES 


Ten for £4.50 


15 Way D Type Plug with Cover £2.75 
Computer graphics design pads 100 sheets £4.00 


BBC UPGRADE E 


RAM UPGRADE (10015). 
KIT A Printer & 1/0 Port . 
KIT B Analogue Рот... : 
KIT C Serial 1/0 & RGB. 
KIT D Expansion Bus/Tube 
Full Upgrade kit 


ЕЕ 
288888 


Ail components fuil specification 


STAR DP8480 PRINTER 
FROM £250.00 INC VAT 


80 CPS : 80/96/132 COLS 
BIDIRECTINAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEED 
£217.39 + £32.61 VAT = £250.00 
„ £235.00 + £35.25 МАТ = £270.25 


CENTRONICS.. 
RS232 
High Res Graphics option to allow BBC Screen dumps 
5.00/£20.00 
(РАНА SECURICOR DELIVERY FOR PRINTERS £8.00) 


VAT included where applicable 


Send SAE for full Price List of our large range of accessories. 
POSTAGE Add 50р per order or as stated 


С.Е. 
Microcomputers. w'Sóssex eve sea vox Ө 


Dept (ҮС), 25 HENRY AVE, RUSTINGTON. 
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(listing continued from page 91) 


2318.58 
23290ЕУ, 
2330BNE 
2340RTS 


&FFEE 
[d 
messa 


2350. YorN 


2360J5R 
237ecne 
2300860 
2398СМР 
24009NE 
2410L0X 
2420.43 


®ЕРЕ@ 

"зэ 

43 

"лє 

YorN. 
MO:RTS 

LOX WI:RTS 


2430.neulin 


24409R &FFE7:JSR &FFE7'RTS 


24*0.kevsin 


2460J9R 
2470J9R 
2409158 
2490258 
2500.58 
2510.58 


EI 
31700EX 
31809NE 
3190L0X 
3200. w2 
3210.38 
3220L0X 


Set 
&FFEE 
upper 
Set 
&FFEE 
leuer 


meszape 
LOR #14 
заз 

JSR ВЕРЕ? 
"e 
с®ее›,ү 
#297 

СМР dataa 
4? 


46 
adorer 
сква), Y 
Print 

ма 

sPace 
#191 

#10 
messace 
INC ева 
ae 

РЕН 

DEC &83 
45 

JSR ЗЕРЕВ 
же 

24 

"ор 

ы 

#202 

„= 
messsoe 
се 

LDA data2.¥ 
[d 
datai, X 
„вз 


dats4 M 
496 


286 

LOY sptabei.x 
space 

эз 

КУ 

message 

#32 

BFFEE 

eas 

ws 


LOR data4,Y 
v 

[n 

v? 
ЊЕ 
чё 
tes 
из 
JMP an 
TAX 
L88, X 
Print 


~ restore remainder 
~ when units left convert to hex and Print 


~ Prints "message" 
M Y holds starting point in "message data" 
~ X holds length 


ther "Y" ces) 
Cno) кеу Press 


~ if по; Me B, if ves Хе 1 
~ does 2 СЕЛЕ 


~ Gets and disPlays 2 hex key Presses 


~ converts to binary. in A on exit 


~ dissassmbler -starts at СА 


~ 7 outPut to Printer 


~ Af ves initialize Printer 
~ values Siven for Microline ва 
~ counter for limes of output: 


~ Феб value in CR 


~ check {г oPcode 
~ if is branch 


~ 16 not - 
~ Print CR 


~ and contents 


~ 18 spaces 


~ NOT ОРСОРЕ message 


~ increment СА 


~ repeat till required number of lines 
~ Феб key Press 


~ tf "apace" continue dissassenbly 


~ if "return" exit to monitor 


~ turnin® off Printer 


~ if value is opcode, M ія Pointer to 
~ Set Pointer to "name" in message data 
~ Set Pointer to “address tyPe" data 


~ use this Pointer 

~ to Феб number of bytes from 
~ "address type" data 

~ Print СА 


~ and contents 
~ restore “number of bytes" 


~ increment CR 
~ Print space 


~ get and Print and store value in neu CR 


~ repeat for number of butes 


~ Set number of sPac 
~ and Print to keep 


from tsble 
tput alisned 


~ Print opcode name 


~ and sPace 

Pointer 

elative" 

~ skip "mo. of bytes” data 

~ Set byte from "address Куре data” 


M branch tf B or 1 


~ if "FE" return for next oPcode 


~ avoiding inc. CR if uas "relative" 
~ if data @ or 1 then Print 
~ high or low bute of address field 


зазетму | 
348@ВМЕ vE 

3450.u8 JER &FFEE ~ 16 not 8,1,РЕ Print ASCII equiv 
заватну 

34708НЕ ме у next byte of "address type data" 
3488./5 LDA £88 У relative branching sums 

зазетях ~ branch value im X and A 

S5@BINC ква 

ЗЭЗ1@ВНЕ ei 

SS20INC 681 ~ increment CA 

3530.e1 CLC 

3540ADC кве ~ add branch value to lou byte CR 
3ssesTR 699 

3S6eLDv 681 ~ Феб high byte in Y 

з5тетха ~ restore branch value 

358eSPL е2 ~ 7 branch sve or -ve 

35908С5 ез 

3eeectv 

3618.62 BCC е3 

з6гетнү ~ inc. or dec. Y if over Раде boundary 
3630.3 STY 189 ~ and store as neu high byte 
з64010ү #7 ~ return to Print out as if 
3652ВНЕ absolute addressing 


ue 
3668.22 STX £85 \ save X 


3678.58 kevsin ~ Set, and Print 2 key Presses 
S6BQLDX BES ~ restore x 

36SesTR #85, м ~ save binars value for YXA 
37000EX 

37100EY 

3720BNE а! 

3730. subr ~ subroutine set-up 

3746.58 neulin 

3750.0 «33 

376eLDM #3 

3770.51 LDA MYmess-1,Y ` Феб data for тезелде 
З79@ВЕЙ a2 ~ branch if 0 (3 times) for input 
3796.58 tFFEE ~ else Print ASCII equiv 
завере“ 

3e10BNE at 

38209TY &84 ~ set Flag to B 

3830.ISR Үсен ~ "wes ог mo" to set status request 
3840820 #3 

385038 newlin 

SeseLbY #4 

2870STY һал ~ if ува reset Flag 


3888.44 LOR Pmess-1,Y ~ Print P= 
3896.38 LFFEE 


3926.58 kessin ~ 9et key Press input 
3930STA +39 ~ save binary 


39585ТА #77 ~ Put JMP oPcode before СА 
3950258 еясзре ~ ОК to Proceed? 

3978J5R neulin 

S9eeipx ten 

399050 +в? ~ set М, У uith stored values 
леве оя LBE 

4010PHA ~ save value for A 

4020LDR 624 

48308ED a5 ~ if Flag set 

4040 РА tes ~ get value for P 

4050PHA 

p ~ set P via stack 

4070.15 PLA ~ set A without affecting status Р 
4098.38 9072 ~ do subroutine st СЯ 
4B9USTM +98 

410@STY 187 

4118STR t86 

4120PHP 

4isePLR 

4140578 кво ~ save X,Y,R,P on return 
4150LDY #33 

4160LDX #3 

4178.36 LOR MYmess-i,Y ` Print message -branch if data = @ 
41808Е0 a7 

4190JSR LFFEE 


4210СРҮ #15 

42288МЕ 26 

4238LDY #3 

4248.28 LDA Pmess-i,Y 
4250J9R LFFEE 


Print "Pe" message 


4290J9R Print ~ Print hex of P 
4300JMP се ~ return to monitor 


4330/SR Print ~ Set and Print X,Y,R im turn 


A 
Н 
4 
5 
Н 
А 


ОК to Proceed rcutine 


4480LDY W210'LDX #7 


441058 message У Print message 

442858 YorN ~ Set yes or no response 

4430BNE v4 ~ 1f mo return to monitor 

444021 АРА ~ correctin® stack for 1 subroutine 

4450 ме се 

4468.v4 RTS ~ {4 ves, Proceed 

44703 NEXT M 

4480 REM 

4498 REM DATA STATEMENTS 

4500 REM data4e "address tyPe" data 
datal= Pointer to datas 

4510 REM data2= Pointer to message data 

4520 REM data3e opcode search table 

43309Pmesse" әр " 

4542 


47508XYmesse"7N/Y sutatS tes 
"снесе" ем" 

4560 

457@MESS#™" ONACOAL SRKRPL PR IMBOEBENBCVBSVECCESCSTIBYPCHPCPMCOLCILCC 
LCVLCROEYEDMIEDCEDYNICNIMNIPMJRS.JRDLXDLYDLREL PONRRORHPRLPPHPPLR 
RORLORSTRITRCBS' 

ADSOMESERAMESSS+"KTSYTSATSCESIESDESXATAXTYRTAYTXSTSXT TN/Y RETNIRP 


A590F DR Jet TOTS, REPOS (listing continued on next page) 


"они" em "eCHRECODe" wy 
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(continued from page 91) 

status register. On return from the subroutine 
it displays the contents of the registers. This is 
very useful in exploring *FX and other 
operating system calls. 

"The program listing is well annotated which 
should make it relatively easy to follow for 
those who want to understand exactly how it 
functions. One improvement they could try is 
to insert a routine into the disassembler to 
print out the ASCII characters for each 
bytes. 

То put the monitor through its paces, you 
might like to try the following procedures. 
Enter the monitor with Call &E10 and then 
change the current address to &Е10 by 
pressing the full stop key and typing 0E10. 
Viewing versions 

Remember that the monitor only accepts 
four-figure hexadecimal entries. If you now 
press P you will see the same disassembled 
version of the monitor that you keyed in 
earlier. 

Press M and then enter 0Е10, 1500 and 
4000. This will copy the monitor to &4000 
and if you press R it will call itself. 

Finally you could try the facility for testing a 
subroutine by calling OSASCI. This is the 
operating system routine which writes a 
character from the Accumulator to the screen. 

First change the current address to &FFE3 
and press S. Set the X and Y registers to zero 
and the А register to 72, the ASCII code in 
hex for lower-case К. When run OSASCI will 
print a'lower-case letter R to the screen in front 
of a display of the contents of the X register. 


(listing continued from previous page) 


4SDEMEBSReMESSE«CHRS(CS NEXT | 
4618DRTR2, 30, 1,55, 1,27,1,65,1,27, 1,3 

4620MEBSSeMESSB«"TN/^Y KO" 

46308ness "MESS 

4646 


4639F0RJXe1T03:RERDSX 
4660sFtab7 JXeS*x NEXT 
467BORTR18,7,4 


4580 

4690* OR. JXe8TO5B8: RERDSX 

470BdAt447 xe% NEXT 

4710DRTR1, 1, 423, 426, 0, LFE, 2, $26, 0, 1, &FE, 2, 426, 8, 1, &2C, 158, &FE, 2, 26, 0, 1, 2C, 59. 
,AFE,1,&26,0, FE, 1, $26, 0, 12C, & 56. 

4720DRTREFE, 1, &26, 0, &2C, (59, &FE, 1, 428, 426,0, 429, &2C, &59, LFE. 1, 428, 426, 0, 2C, &.58 
;&29,&FE.2,428,126,0,1, 429, KFE, 0, &41, KFE, O, ВЕРЕ 

4730 

4740FO0R JX«1T0151: RERDS*X 

4750d4t817JXe8X NEXT 

476008ТР67, 49, 23,23,67.1,64,6,6,0,41,29,29,67,18,11,11,6, 49, 25,25, 25,67, 1,64, 6.| 
6,6,8,41,29,29,67,18,11,11 | 
4770DRTR67,49,25,25,67,1,64,6,6,6,8,41,29,29,67, 18, 11,11, 67, 49, 25, 25,67, 1,64, 57 
46,6,8,41,29,29,67,18,11,11,49,25,25,25,67,67,6,6, 6, 0,41, 29,29,35, 67, 18, 67,11 
4788DRTR1, 49,1,25,25,25,67,1,67,6,6,6,0, 41,29, 29,35, 67, 18,67, 11,11, 18, 1,49, 25,2. 
5,25,67,1,67.6,6,6,8,41,29,29,67,18,11,11,1,49,25,25, 25, 67,1,67,6,6, 6,0, 41,29, 29 
„67,18,11,11 

4798 

4800FOR JXe1T01*1:RERDS* 

4818data27?J%=S% NEXT : 
4820DRTR12, 195, 105.9, 114, 105,9, 105,9, 15, 105, 105,9, 57, 105, 105,9, 87,3, 39,3, 123, 11 
7,3,123,39,3,123,18,3,3,123,144,3,3 

48300ATA123. 129, 63, 63, 99, 108, 63, 99,84, 63, 99, 27 63, 63, 99,54, 63,63, 99,126, 6,6, 120 
+111,6,120, 84,6, 120,30. 6,6, 120, 147, 6,6,120 
4840DRTR141,138,141,135,66,156, 138, 141, 135,33, 141, 138,141, 135, 162, 141, 168,141,9 
6,98, 93, 96, 90, 93, 159, 90, 153, 96, 98, 93, 36, 90, 96, 90, 93, 68, 90, 165, 96, 90, 93 
48500яТя42, 48, 42, 48,72,73, 48,69, 42, 48,72, 24, 48, 48, 72, 51, 48, 48, 72, 45, 132, 45, 132, 
78,81,132,102, 45,132, 78, 21,132, 132, 78, 150, 132, 132, 78 

4868 

4870FORJ%=1 T0151! READS% 

4880dat 137 JXaS% : NEXT 

489ODATAG, 1,5,6,8, 9, LA, $0, $E, $19, 11, $15, 416, 418, 819,810, (1E, &20, L21, 24, £25, 42 
6,428,429, &2R, &2C, 120, &2E, £30, 131, 35, £36, £36, 839,030, &3E 

4S90BDRTRE.40, 641,845, 46, 48, L49, 248,840,840, 246,250, 051, 855,856,258, 6/59, 85D, E. 
, 460, &61, 1,65, 66, L68, 469, LEA, LEC, 6D, &6E, &70, 671, 475,476, 478, 479, 17D, &7E. 


4S10DRTRKG1,t84, £85, B6, LAA, &BR, LAC, LOD, LAE, &90, 91,194, L95, &96, 1,98, &99, &SR, &90 
„АД, LAI, LAZ, t 84, LAS, LAG, BAS, t8: AR, БАС, GAD, &RE 
4920DRTREBO , t.B1, &B4, LBS, B6, &BB, &BS, BR, KBC, &BD, ВЕ 
ACA, &CC, КСО, &CE, ера, &D1, &D5, LDE. &D8, &D9, &DD, &DE 
4930DRTREEO, &E1, ЋЕ, LES, LEE, LES, &ES, LER, &EC, LED, SEE 
,&FE 


,&C8, &C1,&C4, &C5, ACE, &CB, ACI 


,&F8,&F1,&F5, РЄ, FB, F9, &FD 


CASSETTE 13 - HYPERDRIVE 


A FANTASTIC RANGE OF 
€ LATEST CASSETTES ® 


CASSETTE 14 - STRATOBOMBER 


94 


A new, very addictive machine code arcade 
game. Guide your laser tanks around the 
network of passages destroying the drone 
Aliens - but beware, evil OTTO lies in wait! 

Only £5.95 inc. Model B (or A+32K) 


FOR MODELS A AND B 

ONE: STAR TREK (8x8 Galaxy, Klingons, Phasers etc.) and 
CANDY FLOSS, the tremendous new game everyone is talking 
about! 

Only £5.95 inc. 

TWO: HANGMAN, KRYPTOGRAM, DICE, BEETLE, GRAND 
NATIONAL and MUSIC. 

Only £3.95 inc. 

THREE: MUTANT INVADERS (arcade game). Can you destroy the 
Mutants before they destroy you with their radioactivity. 
BREAKOUT (arcade game). Superb version, 6 skill levels, 1 or 2 
players. 

Only £5.95 inc. 

EIGHT: Model A invaders. A superb full feature machine code 
teletext colour graphics version of the popular arcade game. 

Only £4.95 inc. 


FOR MODEL B ONLY (A+32K) 

FOUR: BEEP-BEEB. Excellent version of the popular ‘Simon’ 
game. Very much enjoyed by children, great fun at parties! 
Includes the choice of the number of colours and sounds. 

Only £3.95 For model B (or A+ 32K) 

FIVE: BEEBMUNCH (arcade дато). Our ver 
game. Tremendous version containing mult 
fruits, superpoints, screams etc. 

Only £5.95 inc. 


ion of the ‘Pacman’ 
hosts, tempting 


IJ K Software 55 FITZROY ROAD, BISPHAM, BLACKPOOL, LANCASHIRE. 
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Another new highly colourful machine code 
arcade game. Can you keep the enemy fleet 
at bay long enough to destroy the nuclear 
reactor of the rogue Star Ship before it 
destroys your home planet? Superb Graphics. 
Only £6.95 inc. Model B (or A+32K) 


SIX: SUPER HANGMAN. The special feature is the high- 
resolution animated man. Marvel at the detail of his clothing and 
witness his impatience! Contains many categories. 

Only £3.95 inc. 

SEVEN: 3D MAZE. Battle against the clock to escape from the 
maze, with the computer showing your view in 3-D each step you 
take! 

Only £3.95 inc. 

NINE: Contains Model B invaders. A superb full feature adaptation 
of the arcade 'Space Invaders' game. Play normal game of choose 
trom the many options. 

Only £6.96 inc. 

TEN: Wordpro. Cassette based word processor for Epson or 
Seikosha printers. Features right hand justification, alter, delete, 
insert etc., etc. Complete with manual. 

Only £9.95 inc. 

ELEVEN: ATLANTIS. The superb fast action underwater arcade 
game. This game features all the usual Atlantis/Scramble features 
- guide your submarine Nautilus along the undersea landscape to 
reach your ultimate goal - Atlantis. 

Only £6.95 inc. 

TWELVE: FLAGS. This model B (or A+32K) program uses hires 
colour graphics to display world flags and tests your geography at 
the same time! Have fun while learning. 

Only £3.95 inc. 


CASETTE NINE 
Actual Screen 


133911 


SIDE 


3 


ПРРЕРА 
LEETE] 


> 
3 


DIDI 


The sole SINCLAIR agent for 
the Arab World — now also 
agent for JUPITER ACE and 
APPLE! 
We are interested in 
software, publications, add- 
ons etc. 


Do not miss this opportunity — 
send samples of all have to: 


P.O. Box 147, Jeddah, 
„А Saudi Arabia, Tel: 6604212, 
IM Telex 402 276 Autoram S.J 


anyone interested please contact us. 


* OBRA 


ZX81 & 16K 


THE TOMB OF 


DRACULA! — 
BD HORROR ADVENTURE GAME! 


Occupying over 13% К of memory, a superb 3D graphics 
adventure game for the ZX81 with 16K RAM, for only 
£3.95! Enter Dracula's tomb at 30 minutes to sunset 
. wander through the tomb's pre-mapped 300 vaults 
in search of the fabled Vampire's Treasure ... pick up 
valuable silver stakes and use them to defend yourself 
against the lurking horrors ... ghouls, zombies, pits of 
primaeval slime ... See them all on the ZX81's plan of 
the tomb ... when it will let you! Take a chance on a 
Mystery Vault ... if your dare! And all the time the 
minutes are ticking by to sunset ... when Dracula rises 
from his coffin and comes after you! Each of the 
infinite levels of the tomb has its own 300 vaults ... go 
25 deep as you like, the Prince of Darkness will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should play this game 
only during the hours of daylight! Special facility 
enables a game in progress to be saved on tape so you 
can continue it whenever you choose. 
Price of only £3.95 includes ready-to-load cassette with 
library case and inlay, full instructions, postage and 
packing. Order today! Money refunded if not delighted! 
Send cash, P.O. or cheque to: 
STOP PRESS 
Colour, Sound version now available for 48K Spectrum 
£4.95 inc. P&P. 


MOVIEDROME VIDEO (DEPT. YC8) 
19 Leighton Avenue, Pinner, HA5 3BW. 


SINCLAIR OWNERS 
READ THIS FROM 


You've probably heard about MACHINE CODED 
PROGRAMS апа thought “so what! How can they help me?” 

Well now you can find out and taste the very real 
difference by purchasing our latest MACHINE CODED 
application program. This emulates features of the most 
modern professional computers (12 years writing machine 
coded programs for IBM, ICL, UNIVAC and Sinclair means 
we know what we're talking about) 

Just read the specification and you'll see what we mean. 


ADDRESS MAWAGER..... 


Works on the 16K and 48K Spectrum, in 48K it will store, file, 
select and retrieve over 400 full addresses [over 1500 
individual names|; Dynamic Memory Management and 
compression techniques makes all this possible and there's a 
lot more: 

* FULL SCREEN INPUT and EDITING — see it as а 
page as it happens with insert, delete and TAB 
Commands. 

* MULTIPLE INDEXING — 3 way user-defined index 
enables you to define, catalogue, select and print entries as 
needed, (essential for the rnore sophisticated applications.) 

* INSTANT RESPONSE — yes, this program is very very 
fast 

* SUPER FRIENDLY — crash-proof, extremely easy to 
use and efficient in a way that BASIC can never be. 


MANY USES 

* AT HOME — [storing addresses, printing out Xmas Card 
lists etc.) 

* AT WORK — for mail-order work, internal telephone 
directory, sorting customers into types, areas, size . . . you 
choose. 

CLUBS — print-out members list, sort different categories 
etc ` 


This program contains over 3000 MACHINE CODE 


instructions, yet uses little valuable memory space 
powerful recommendation. 


OR IF YOU WANT TO WRITE YOUR OWN 
MACHINE CODE PROGRAM 


MACHINE CODE TEST TOOL 


The ultimate professional tutor and de-bug program, we 

wrote this to help us write our own programs. 

* TEST and display machine code instructions as they're 
written. 
IDEAL for both the novice and the expert. 
FULLY documented with a 32 page tutorial 
HEX:DECIMAL conversion as standard. 
CHARACTER GENERATOR — of unbelievable 
quality!!! supplied free with the Spectrum version. 

Available for the 16K ZX81 and 16/48K Spectrum. If 


you're looking to write machine code this is THE program, 
we know we use it ourselves. 


a very 


MACHINE CODE..IT MAKES 
ALL THE DIFFERENCE..... 


Post order to: Oxford Computer Publishing Ltd., Р.О. Box 99. Oxford. 

Please rush me: ADDRESS MANAGER at £8.95 each. ПО spectrum огу. 
MACHINE CODE TEST TOOL at £9.95 each 

Tick box for ебфоп requred: []zxg! specum 

Send cheque, postal order or ACCESS No. to above address. Or telephone order 

with ACCESS No. to (0735) 888866 (Ansaphone available] усз 


МАМЕ 
ADDRESS 


POSTCODE. 


ACCESS Card No. 
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CAMBRIDGE LEARNING 
SELF-INSTRUCTION COURSES 


SUPERKIT 
£19.90 


Learn the wonders of 


digital electronics! 


This practical kit for 
beginners comes complete 
with an instruction 
manual, components, and 

EXP300 breadboard to teach you all the basics of 
digital electronics. The course needs no soldering 
iron; the only extra you need to buy is a 4iV 
battery. 

Using the same board you can construct 
millions of different circuits. 

The course teaches boolean logic, gating, R-S 
J-K flipflops, shift registers, ripple counters, 
half-adders. 

It is supported by our theory courses 


DIGITAL COMPUTER LOGIC 
& ELECTRONICS £6.00 


which covers: basic computer logic; logical circuit 
elements; the design of circuits to carry out 
logical functions; flipflops and registers; and 


DIGITAL COMPUTER 
DESIGN £8.50 


Our latest, most ‘up-to-date course on the design of 
digital computers, both from their individual logic 
elements and from integrated circuits. You are 
first shown the way in which simple logic circuits 
operate and ‘then, through a series of exercises, 
arrive at a design for a working machine. 


literally 


and 
and 


SPECIAL OFFER! All orders received before 25th 
December will be sent by Ist Class post at no 
extra charge. 

GUARANTEE No risk to you. If you are not completely 
satisfied, your money will be refunded upon return of 


the item in good condition within 28 days of receipt. 


CAMBRIDGE LEARNING LIMITED, UNIT82  RIVERMILL SITE, 
FREEPOST, ST IVES, CAMBS, РЕ17 4BR, ENGLAND. 
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022 


All prices include worldwide postage (airmail is extra - 
please ask for prepayment invoice). Giro A/c No 2789159. 
Please allow 28 days for delivery in UK. 

.SUPERKIT(S) @ £19.90 

.DIGITAL COMPUTER DESIGN(S) @ £8.50 

-DIGITAL COMPUTER LOGIC AND ELECTRONICS ё £6.00 


1 enclose a *cheque/PO payable to Cambridge Learning Lid 
йог б: се [*delete where applicable) 


Please charge my 


"Access / American Express / Barclaycard / Diners Club 


kurocard / Visa / Mastercharge / Trustcard 


Expiry багс............ Credit Card No 


CPT CULM ne EE RR ESTA PRONTI О MESO SL 


on 0480 67446 


Overseas customers (including Eire) should send а bank draft 
ing drawn on а London bank, or quote credit card 


Telephone orders from card holders accepted 


in ste 
number. 


NIT 82 Kivermill Site, FREEPOST, 
PEI] GBR, England. (Registered 


усз 


Limited, 
Cambs, 
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CAMEL PRODUCTS 


MEMIC-81.2 Faster than a Floppy. Easier than an EPROM. 

A 4K CMOS memory and Lithium battery unit. Saves 
programmes upto 10 years without external power. Plug it into the 
ZXS81 and flick a switch and your program is ready for retrieval. А 
simple PRINT USR . entry loads your program into RAM. 
Resides in 8-12K but can be moved to 12-16K. Comprehensive 
notes + examples. £29.95 


CRAMIC 81.2 | 
Banish the Whir, Click and Try 
again of ZX81 Systems " | 


16K CMOS RAM and Lithium 
battery in cabled ABS case, with 
expansion adaptor. 
Powers off the ZX81 when 
running. Resides in 16-32K. Can 
be used like an ordinary 16K but 
can also retain program upto 10 
years. Ingenious hardware/ 
Software allows swopping of 
RAMs from program £79.95 
ROM-81 
Provides two 24 pin sockets fon up to 8K of EPROM memory in 
the 8-16K area. Eproms are permanent memory which require 
жоюп» (see below) to write tó them. Сап use 2516/32 or 
716/3. 


£14.95 
PIO-81 
An 8+8 line parallel Input/Output card which lets the ZX81 
communicate with external systems. Rugged TTL chips used. 
Connections on two 8 pin sockets. £13.00 
DREAM-81 A 64K with extras 
Full 16K Rampack with link options to disable 0-8-16K. Plus a 28 
pin EPROM socket for 2716/2721/2764 and even the latest 27128 


from Intel. Fast/slow Eprom option. Professionally built and 
tested. In an ABS case with an LED indicator. £69.95 
NEW CAMEL PACK NEW 


Finally, from a prestigious consultancy . . . A compactly built & 
tested 16K RAM for the ZX81. But WOW! Look at the price | 
£17.35 


NEW РКОМЕК-81 NEW | 
At last! А low cost reliable programmer for 2516/32, 2716/32 
EPROMS. This is the solution to using EPROMs instead of tape. | 
Requires 4 x PP3 batteries for a regulated 25 volts. Кетагкабју | 
priced at £19.95 


NEW BLOPROM-81 NEW 
A highly sophisticated Eprom programmer for the 25XX, 27XX 
single supply families. Yes, even the 27128 from Intel. Check, | 
Read, Program + Verify all or part of Eprom. 

So immensely user friendly you'll hardly need the manual. 
Designed for the beginner but includes a single key entry route for 
the professional. Supplied as firmware, the m/c driver routine | 
alone is worth more than the price of BLOPROM-81. No 
Personality Cards or other additions, just a 2Х81. Several inbuilt 
safety features. On-board Vpp generation. 28 pin ZIF socket. 
Cabled connector and extender plug. ABS case. Note: Can provide 
up to 36 inputs or 40 outputs as an МО £79.95 


OTHER CAMEL PRODUCTS | 


MEMIC L Two kilobyte battery backed CMOS RAM unit for 
2716/32 socket in any system £ 


MEMIC L.2 four kB version of above £35.95 
APPLE PAD 12" Rainbow cabled connector for Apple slots 


PPS Cased, switched PSU. +5, +12, -12V, @ 3, 1, 0.25A 


PSS Standard printer stands for 
OKI, Epson etc. 15" х 12" x 4.5" 
P +P £3.50 £16.95 
PSL Large model 17" x 14.5" x 
3.75" PX P £3.50 £19.95 


POT Printer Output Tray for 
11” fanfold paper P+P £3.50 
£16.95 


е” | UK, VAT extra. No VAT on exports P + P UK, Free 


я 
т | Europe + 5% — Overseas + 10%. 
{ ОК & Worldwi 


Cambridge  Meroelectrocs Lid. One 


le dealerships available. 


BBC 


You can always tell a good 
assembler by its range of pseudo- 
op codes. Chris Melville looks at 
the BBC's resident assembler. 


ASSEMBLER 


IN MORE ADVANCED assemblers we expect to 
see a wide range of pseudo-ops that could be 
used in our programs at assembly time. Figure 
1 gives examples. 

One should remember that all pseudo-ops 
are merely instructions to the assembler and in 
no way affect the machine code produced 
when it is eventually run, 

The BBC assembler is part and parcel of the 
BBC Basic interpreter. As such it has access to 
the expression evaluator used in BBC Basic 
which means that almost any sensible 
expression that is valid in BBC Basic, 
providing it has a numerical result can be used 
inside an assembly language program. This in 
turn means that a lot of the funcations and 
variables available in Basic can be used, 
including your own as defined by Def Fn, as 
long as the results they produce are 
compatible with where they are used. For 
example, all of the following would assemble 
as the same thing: 

LDA# SIN(RAD(90))* 30 + 5 

LDA* 35 

LDA# 823 

LDA# А5С“#" 

LDA* A% 

# has the ASCII value 35, A% has previously 
been assigned as 35 and ampersand indicates 
hexadecimal value in BBC Basic. 

Any expression resulting in a floating point 
result will merely be truncated to the next 
lowest integer. 

The Basic interpreter is suspended and the 
assembler brought in at any time by using the 
Basic statement [. Similarly the assembler 
returns control immediately to the interpreter 
on encountering]. Upon leaving the assembler, 
executing some Basic and then returning 
again to assembler, all assembly pointers 
such as the location pointer 
unchanged. This facility allows Basic and 
assembly language to be freely mixed and we 
will shortly see that mixing the odd Basic 
statement with the assembly language can 
provide a simple way of implementing all of 
the properties/pseudo-ops given in figure 1. 

It is important to remember that when the 
assembler is called by [, all that happens is the 
conversion of the mnemonics into absolute 
binary machine code which is sequentially 
stored. The routines will not actually be 
executed until you call them using the Basic 
statements Call and Usr. This is shown simply 
in figure 2. 

The Dim statement in BBC Basic will look 
for a continuous block of free memory, the 
amount depending on its argument, and 
return the address of the start of this block into 
a variable. To reserve a block of 200 bytes and 
assign the starting address to the variable 
start% use Dim start% 199. 

This should be used, before entering the 


remain | 


assembler, to bag some memory space for your 

assembled program unless you want it to be 

placed at some particular address onwards, 

which is fine if you are not bothered about it 

working across the Tube. So if your program 

is n bytes long — or less — then you need: 
DIM space% n : P% = space% 


confused with Dim space%(n) which would 
declare an integer array called space%,n 
elements long. 

The BBC assembler supports the use of 
labels in assembly language programs and 
these are handled as if they were Basic 
variables. Therefore they must start with a 
letter and not a reserved word. When labels 
are first defined they must be preceded with a 
full stop, and finish with RTS. When they are 
referred to, the full stop can be omitted, and 
needless to say they should not be multiply 
defined. 

Since the assembler starts off at the 
beginning of an assembly language program 
and proceeds sequentially through it, 
problems arise when program segments 
include instructions referring to a label ahead 
before it is defined to the assembler. 

This problem is overcome by making the 


firstly taking note of all the labels and their 
values, which are stored in the Basic variable 
space in RAM and performing crude assembly 
of the mnemonics, translating the op-code and 
addressing mode, but not the address unless it 
is known, and substituting in any addresses it 
failed to find first time. If the assembly listing 
were examined in between these two passes, it 
would be seen that any instructions where 


This form of the Dim statement is not to be | 


forward reference occurred would have their 
address fields pointing to themselves. This 
two-pass process does not occur automatically 
on the BBC computer. It is necessary to force 
it to happen by enclosing the whole assembly 
language section in a For-To-Next loop which 
will be done twice. Of course this is 
unnecessary when there are no forward 
references in the program. 

The choice of value of control variable in the 
loop is determined by what you want the 
assembler to output and how you want it to 
react to the presence of errors caused by 
forward referencing. This is explained now as 
we deal with the BBC assembler's only 


| pseudo-op, ОРТ. 


The usual state of affairs is that we require 


| different assembler output on each pass of the 


assembler, and the most common occurs like 
this. On Pass 1, assembler errors are sup- 
pressed so that the process is not interrupted 
should forward references be present. There 
will be no assembly listing since the process 
will not be complete. On Pass 2, assembler 
errors are given — there are no unresolved for- 
ward references for this pass so we wish to be 
informed if any real errors are present. 

We either see no listing at all or a full 
assembly listing of locations, hex code, 
mnemonics and labels. 

We control this by using the *OPT n" 
pseudo-op straight after the opening square 
bracket. The possibilities are OPT 0 for error 
supression and no listing, OPT 1 for error 
supression and a listing, OPT 2 for error 
reporting and no listing OPT 3 for error 
reporting and a listing. This is incorporated 
into the For-Next loop of the last section. 
For pass% = a To b step b-a 


assembler pass through the program twice, |t рз 


1 
Next pass% 

The “а” is the ОРТ value required in the 
first pass and b is the опе for the second. 
Normally, a=0, b=2 or 3. The OPT pseudo- 
op obviously generates no machine code of its 
own. 

The resident integer variable P% is the 
location pointer for the BBC assembler, that 

(continued on next раде) 


ADC add with carry INY inc. у Table 1. The 6502 instruction set. 

AND logical and JMP jump TXA transfer x to a 

ASL arthmetic shift left JSR call subroutine TXS transfer x to sp 

BBC branch if carry clear LDA 1080 accumulator TYA transfer y to acc 

BCS branch if carry set LDX load x x 5 

BEQ branch if equal LDY loady esce os 

BIT test bit LSR logical shift right x,y index registers (x y) 8 bits 

BMISbranctiifrminüs Born Ореганоп. processor status register nvbdizc 

BNE b. not equal ORA logical or 8 bits regi 

BPL b.if plus PHA push accumulator > 

BRK break PHP push processor status Ys ео аб 

ВУС b. overflow clear PLA pull into accumulator ge Ca Frosting modes 

BVS b. b. overflow set PLP pull processor status а 

CLC clear сату ROL rotate left Name Example 

CLD clear decimal mode ROR rotate right Immediate LDX #23 

CLI clear interrupt disable RTI return from interrupt Zero page LDY &32 

CLV clear overflow RTS return from subroutine Absolute JMP &FFF3 

CMP compare to SBC subtract with carry Accumulator ASLA 
accumulator SEC set carry Relative BEQ &23E3 

CPX compare to x SED set decimal Indirect LDA (#2345) 

CPY compare to y SEI set interrupt disable Implied PHA 

DEC decrement memory STA store accumulator Zero page x STA 55,х 

DEX decrement x STX store x Absolute x JMP &FF00,x 

DEY decrement y STY store y Pre-indexed direct LDA (9,x) 

EOR exclusive or TAX transfer a to x Post indexed direct LDA (34),y 

INC increment memory TAY transfer a to y Zero page with y — STA 22,y 

INX inc. x TSX transfer sp to x index 
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[continued from previous page) 

is, it always holds the value of the address 
where the next encountered assembly 
instruction will be assembled to. Thus if we 
wanted a particular program to be assembled 
starting at location &А00 we would put, 
immediately after the For-To loop start; 
P%=&A00. 

Alternatively, with the memory allocating 
system as previously described; 

DIM space% PROGRAMSIZE 
P% =space% 

If one wants to leave a few spare bytes in 
memory in the middle of the machine code 
program, say for workspace or constant 
storage, then another alternative to the Dim 
method described earlier would be to leave the 
assembler and increment P% by the number 
of bytes you want. You could also use the byte 
indirection operators to initialise this memory, 
e.g. ?P%=. Then record the starting address 
of for example spare bytes, room=P% before 


you increment Р%. Re-enter assembler and 
continue, using instructions such as LDA 
room to access your bytes. Issue I 
Basic/assembler does not allow the assembly of 
numerical constants straight into memory. 
To place constants in memory one should 
therefore use one of the methods already 
described. Issue II Basic/assembler does have 
the necessary pseudo-ops. These are EQUB, 
EQUW, EQUS and EQUD. 

These all take a single argument and put its 
value into the assembly code. 

„message EQUS “hello” 


would store at ASCII code of “h” at message, 
“e” at message +1 and so on. 

Unfortunately, there is no easy way that 
macros can be implemented with the 
assembler contained in Issue I Basic. 
However, the EQUS pseudo-op present in the 
Issue II Basic assembler can be used along 
with the Def Fn statement to implement 
macros of sorts. > 

A subroutine call to location &FFF4 in the 
operating system is known as an OSByte call. 
This call uses the processors X,Y,Acc registers 
to pass information to the operating system; 
Acc defines the operation to be carried out 
such as clear input buffer or alter flash rate or 
anything else that can be done as an FX call. 
X,Y contain the parameters. We could set up a 
macro which would take these three quantities 
as parameters, load them into the respective 
processor registers and call the OSByte 
routine. The macro itself would be defined in. 
Basic as a function: 
DEF FNOSBYTE (A,X, Y) 

IF A127 THEN [ ОРТ pass% : ГОУ # Y] 
[ОРТ раѕѕ%: LDX * X: LDA# A: JSR &FFFA :] 
(dummy null string result) 

Only OSByte calls with numbers over 12 
need a Y parameter. Then, when writing an 
assembly program if we wanted to do an 
OSByte call we would do the following: 
EQUS FNOSBYTE (&87,5,5) reads the 

character at text (5,5) 
EQUE FNOSBYTE (2,1,0) gets characters 

from RS423 

Whenever the assembler encounters the 


Diagram summarising assembly process 


BASIC 


USER FULL 
ERROR SEMI- ERROR ASSEMBLY 
REPORT LISTING REPORT LISTING 


language) 
100 RTS: ^ 
abert if error abort if error 110 PRINT “back in 
and not Basic 
‘errors disabled 120 CALL start 


Figure 2. 
Calling routines. 


10 PRINT “hello” 

20 PRINT "now 
entering assembler’ 

30 DIM P% 100 

40 enter assembler 
50 .start PHA:TAX: 
CMP # &33 (more 
arbitrary assembly 


EXECUTABLE 


[7 MACHINE 


CODE PROGRAM 


above syntax the result will be the normal 
OSByte code sequence inserted into the 
assembly process, no string is actually inserted 
anywhere as the EQUS is fed with a null 
string by the function FNOSByte which also 
manages to do a little assembling before it 
gives this null result. 

The ability to freely alternate between Basic 
and assembler makes conditional assembly a 
simple problem to solve. First leave Basic, use 
the control structures of Basic to examine the 
condition use If-Then-Else, On- 
Goto/Gosub, and assemble the appropriate 
sections of code upon the result. If you want 
the assembler to choose between keyboard or 
joystick input in pseudo-Basic: 
assemble 1; IF joystickconnected 
THEN PROCassemblejoystickcode ELSE 
PROCassemblekeycode | :......assembler 
The two given procedures do exactly what 
they say. 

Repeated assembly is easy to achieve 
because of the easy interaction between the 
assembler and the Basic interpreter proper. 
There are two kinds of loops into which we 
can put the assembly language that we want 
copying. 

Deterministic loops continue copying out 
the instructions until some condition is 
satisfied. We would use a repeat-until loop in 
the Basic part: 
assemble] : REPEAT 

[ : (insert whatever is to be repeated here. 
it may involve the contro! variable, and 
there should be an OPT to control 
assembler output.) : ] 

There could be some Basic instructions 
here which would effect the loep control 
condition. 

UNTIL condition 

[: OPT pass% :......assemble. 

Non-deterministic loops repeat the assembly 
mnemonics a fixed number of times. For this 
we would use a For-To loop: 

...lassembler)] : FOR 1% = startno. TO finishno. 
| : ОРТ pass% : ......... assembly 
instructions, could involve the control 
variable 1% if required. .......:] 

NEXT 1% 
[ : ОРТ pass% :......... (баск to assembler) 


[Figure 1. Properties and pseudo-operating 
instructions. 

WThe ability to reserve blocks of memory 
space for data, or even the program itself. 
@The allowing of symbolic labels and a 
multi-pass system, usually two occasionally 
three. This includes the automatic calculation 
of relative jumps. 

WI The ability to reference the location pointer, 
а pointer to the next byte that will store 


that it is possible to use relative jumps in 
programs. For instance: 

JMP . -5 
allows you to jump back to the instruction five 
bytes further back in memory. The full point 
indicates the value of the location pointer. 
The location in memory where the next 
instruction is to be assembled can be specified 
by a statement such as: 
User output — an assembly listing should 
be given, in both hex and mnemonics, errors 
should be reported and — preferably — there 
should be a symbol table output. 


machine code produced by the assembler, so. 


Bi The assembler should be able to assemble 
numerical constants, or the result of a 
numerical expression, directly into memory, 
as well as mnemonics. For example: 
label 32 
label+1 19-5 
should result in the constant 32 stored in the 
location given by label, and 14 stored in 
label+1 
Wit should also be able to evaluate simple 
numerical expressions elsewhere, so that 
LDA# 7*2-2/2 
would assemble as 
LDA# 13 
Wi There should be a facility for the creation 
and use of macros. A macro is a set of 
instructions that does a particular job, similar 
to a subroutine in that respect, and given a 
specific name. Then, whenever the assembler 
comes across that name in a program it 
substitutes it with the set of instructions to 
which the name refers. Some assemblers allow 
macros to use parameter-passing also. 
Ш Conditional assembly — this facility allows 
the assembler to choose one of several 


program segments to assemble depending on 
the result of some specified test which is 
specified by the programmer and carried out 
at assembly time. 

Wi Repeated assembly — if a group of assembly 
language instructions are listed over and over 
in a program then it would be handy if it was 
necessary to write them only once and tell the 
assembler how many times to repeat them in a 
row. This is repeated assembly, for example: 


НО LDA somevalue 

ENDREPEAT STA somewhere 

This might tell the assembler to write out the 
two instructions 10 times in a row and then 
assemble them. In some cases it might be 
possible for the values somevalue and 
somewhere to change each time the instruction 
pair is copied. Also, it may be possible for the 
number of copies to depend upon some 
condition rather than a fixed number, the 
difference between a For-To loop and a 
Repeat-Until loop in Basic illustrates this. 

Mi The assembler should recognise all 6502 
mnemonics and addressing modes. m 
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DOWNSWAY 


ELECTRONICS (UK) LTD. ; / 


MEMORIES 
FOR THE 
ZX81 


The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, or 
adding any extra load to the internal 5v regulator. Trade in 
your old 16K RAM Pack (any make, any age, any condition) 
for £12.50 against a Downsway 64K Memory to bring the 
price down to only £47.45 plus p & p. Without trade-in, it 
costs just £59.95 plus p & p — still incredible value! 

If you only want 16K of memory for your ZX81, the 
Downsway 16K RAM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p & p. 

Both memories measure only 272 x 1% x 1іп. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 

* Reviewed in ZX Computing Aug/Sept 1982 and Popular 
Computing Weekly 22/7/82. 


MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 


NEW! 32K ВАМ FOR SPECTRUM 


Мр Равал 


A full 48K of memory for the 16K Spectrum — simple D.I.Y. 
installation by just undoing 5 screws and plugging in! 
For Issue One machines (with light grey keys) — a RAM 
board of advanced design, using "state-of-the-art" technology 
— only £42.50 plus p & p. 

For Issue Two machines (with dark grey keys) — a simple 
plug-in kit of I.C.s which fit straight in to the sockets 
already provided:only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 


Naturally Downsway add-on memories are fully tested and guaranteed, 
but should you be dissatisfied for any reason, just return the 
memory within 14 days for a full refund (and your old 16K RAM 
pack, where appropriate). 

Please allow up to 28 days for delivery. 


DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE, EPSOM ROAD, ASHTEAD, SURREY. 


Please send me: 
Qty. 


lem Price Total 
32K RAM Board (Issue 1 Spectrum) £42.50 
32K RAM Kit (Issue 2 Spectrum) £32.50 
64K Memory for ZX81 at trade-in price £47.45 
64K at normal price £59.95 
16K RAM £24.95 
Post & packing £2.00 
Total £ 


Му cheque/P.O/Money Order is enclosed 
Please debit my Barclaycard No. 

Name: . ^ Е 

Address: . 5 Ses pictus 
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МОШ" 
< ө? Quo 
SPECTRUM 


/ received a copy of your Football 
Manager, Spectrum 48K game в couple 
of weeks ago and felt | must just write 
and congratulate you on such an ~ad- 
dictive game’ 

1 started on the boginnors skill level 
with Ipswich Town in the Fourth Divi- 
sion, Aftor having played six seasons 1 
ат now into the first division having 
won the РА. Cup whilst in the second 


= GAME FACILITY ж LEAGUE 
= TABLE M О! 


STORES а COM- 


оцу | 
INCLUSIVE | division. АП of which topk about nine 
Г hours of being glued to the screen, 

Since reaching the first division | 
have increased my skil level and am 
now sixth in the table after ten seasons 
and about 15 hours! 

The reason I am suprised that | have 
played this game more than any other in 
my library over the last (wo woeks, is 
because | don't really like watching 
football on television. 1 don't even sup. 
port э toam. The structure of your game 
is such that anyone can play it. 

Р. А. HACKMAN, 
BURY ST. £OMUNDS 
ORIGINALS CAN BE SEEN ON REQUEST 


TRED 
2 Spectrum 48K RAM _ ZX81 16K НАМ 


To Order send Cheque’P.O. payable to 
ADDICTIVE GAMES 

at: Dept. Y.C. P.O. Box 278 
CONNIBURROW. 

MILTON KEYNES MK14 7МЕ 
PLEASE STATE COMPUTER 

ОИ И СД 
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ONCE UPON a time when most people still 
thought that a microprocessor was some fancy 
kitchen gadget, breakfast was continually 
disturbed by the rhythmic chant of children 
trying to learn their French vocabulary for 
School that morning. When we acquired a 
ZX-81 we therefore set about using this so that 
our 'snap, crackle and pop' would not be 
disturbed. 

The very limited memory of the basic 1K 
unit was a severe problem, but with care 20 
words — each 12 characters long, in each of 
two languages, could be stored for knowledge 
testing. Two separate programs needed to be 
used. The Word-loader program dimensions 
three arrays and requests 20 consecutive word 
inputs in each language. These are stored in 
arrays А and B. 

When all words have been entered this 
program must be altered to the Word-testing 
program before Saving on to cassette by 
Goto200. Of course, the ZX-81 saves variables 
with the program but, whatever you do, you 
must not Run this program, as this will clear 
the arrays. When the program is reloaded it 
automatically starts, and when all words have 
been tested the program begins again. 

It is essential that C$ is dimensioned — so 
that its length is fixed at 12 characters — the 
same as BS(N) as otherwise it will be 
impossible for it to be equal to B$(N). 

Score is kept as X, which is incremented 
when line 150 is true. To conserve memory 
only the top two lines of the screen are used to 
display: 

TEST WORD 
YOUR TRY 


SCORE 
ANSWER 


The 16K ZX-81 language program. 
REM OCDE COPYRIGHT К +S © 


5 


т, IQ 
Ee 
y : 8690. 
он 
ro 
1 ч сян" 
m 
a "^ xa: 
zl $ 
O34: 
| EE 
DZO 


КАЈ 


"(ne MEME 
SELECTION 
GOTO 1990 


GOTO 2000 
Goro заве 


o 7000 
GOSUS «еее 
GOTO 10 


DIODOHHH HHHH. 


LFOR RANDOM чо 
Q;UFÓR PAR 


PUT АЯ 
OR PRRTICULRR 


Р THEN созыв беде 
B THEN GOTO 5000 
P “R 

a 

N 


FH, 


TH UOHHHHDDZ 


ROS г 
M RANDOM 
PUT P 


ZMD 


THEN GOTO 1100 
1040 
т AT 9,0;"HOU MANY LORD 


Јана А ODDO OE GOH SOOO 


£ sgwn 


950000005960 09899S0C 6596099695690 
он 
3 


e 
е: 
D: 
т! 
а 
e 
а 
e 
К 
e 
i 
i 
1: 
1: 
N 
1. 
i 
i 
Е 
1 
i 
1 
1: 
1 


00-1000 "Or 


THEN Goro 1168 
HEN LET Hei 


[| 
ы! 


Hii T 
ха=н 
LET УЯ=Н»ы-2 
GOTO 5000 

REM DICTIONARY 
CLS 


NT ме 


IF Osci THEN возив 400 
IF pogin) THEN сото 2008 
тг 0861) 7 THEN GOTO 1@ 
PRINT AT 7,1;D$ 

FAST 

REM SEARCH ARRAY 

FOR NeX TO Y 

THEN GOSUB 42 


зе 
хе B$ (ND Ем GOTO 
Je T8 МВА 5055991902136 


м 
REM NO MATCH 
PRINT иетугт ________| 
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Pause is used instead of a For-Next timing 
loop and the program entirely fills 1K. 

Only 20 words could be included in this 
initial program, but different versions could be 
made containing different words. For storage 
of more words more memory is essential — 
hence the development of the Vocab 16K 
program which not only stores 220 words or 
phrases, each 25 characters long, but also 
includes a range of useful options: adding 
words, testing yourself, learning and 
dictionary. One of the most perplexing 
problems was arranging for the facility to swap 
the two languages around, whilst ensuring that 
the arrays did not become garbled. 

To initialise the program when it 
is first used, Run 8000 which Dims, 
the arrays and sets up the other 
variables, before requesting the 
languages to be used. This was 
not included in the menu to h 
avoid disastrous accidents to filled VJ, 
arrays. Do not forget you must 
never Run the program if you use 
Break to stop it. To save the program, 
plus variables, at any point Goto 9000. А 

The user-friendly menu at line 20 
first prints the selected languages, in 
the order entered, and then the options 
available. 

If you want to reverse the language 
order you simply input X, which leads 
to the language-swap subroutine at 4000. 
This swaps M$ and N$ via dummy variables 
К$ and L$. At the same time the 
language-swap status variable, T, is 
swapped between 0 and 1 so 


2129 covo аза 
2129 я CH 
3188 PRINT AT 10,1;8$(N) 
2135 IP Т=ә THEN GOSUB 4100 
2140 SLON 
214€ FOR Nei TO So 
3150 МЕ: 
2170 GOTO 2000 
3000 CLS 
3020 cosus сове 
3020 созыв 
зезе хе Тед THEN GOSUB «ise 
3040 RETURN 
3999 REM LANGUAGE SURP 
1000 Кем 
1010 LET [фән 
4020 LET H$-L. 
4038 LET мака 
4040 LET Tar 
1050 LET Р=Е 
4089 LET кар 
4076 LET ЕЗТ 
4980 RETURN 
4099 REM ARRAY SunP 
4100 LET C$ (1) «Аз 
$118 LET ЕВ 
4120 LET ASIN) =Е 3 
4139 LET BS(N)sCB (1) 
4140 RETURI 
2999 REM UORD DISPLRY 
5988 Ir ree THEN GOSUB 4100 
= 41 
S839 SAINT eT ss 
м 

ОНАМ Soro ве 
5955 INPUT Bs веса 
3960 PRINT АТ 7,з;ва‹м›;ят 10,5; 
ре аш Boro 

eran 5130 
оя Oa aie 
51908 FOR M-1 TO 68 
5110 NEXT M 
Biae LET v 
5125 GoTo 5175 
5130 INPUT C$(1) 
5140 PRINT 12,1;C$(1);RT 14,1 
6185" вов маз то se 
5160 NEXT M 
5169 REM CHECK MATCH- 
5178 IF СФІ1) =AS(ND THEN LET Zaz 
5175 IF T-O THEN GOSUS «1ге 
S188 NEXT N 
5190 : THEN GOTO 19 
5199 


5019 INPUT X 
5056 Fi TO LEN X$ 

5030 IF CODE x$(N) (28 OR CODE X$ 
(N) >37 THEN GOTO 6010 
5840 NEXT N 


А 


that the swap status is always indicated. If 
Add-words is selected the screen is cleared at 
line 3000 and the word select subroutine at 
line 6000 called. This asks where in the main 
arrays to start and end addition, prompting 
you with the current start and end numbers. 
То delete words simply overwrite them. 
Lines 6010-6040 and 6080-6100 reject 
anything other than numbers. As the numbers 
often exceed nine this has to be done via string 
slicing, and the final strings must therefore be 
converted to simple variables by the Val 
function — 6050 and 6110. This subroutine is 
used by both Add-word and Test routines. On 
return the word display routine is called — 


|| ххх 
[жашаш а аа. 

САХ, 

[шшш шша OG 


И 


"Isid ION ANAD 
BOO --MZOGOOG 
Op) p GO GR S 7 0010.01 
686600906. 89656 

E 
г 


ECONO LANGUR 


s 
T 11,5;N$ 


900060000000 :000 


oi 
ЈЕ “VOCAB 160 
ба 
WORD LOADER PROGRAH 
(20,12) 
(20,12) 
(1,18) 
= 


69696956655Х 
DTH THO NOV 
DZDIZ OHHH. 
002 


iD: 
с: 
б: 
m 


GIOI QR QI): Š 
z 
à 


VIK WORD TESTING PROGRAM 
O LET X=0 
198 For 422 то ae 


(ND, 
129 INPUT C$ (1 
150 LET Х=Х+МОТ СФ(21) <>B: 
160 PRINT C$(1),X; CHR$ 2 
170 PAUSE 128 
NEXT N 


м› 
I вам 


iso 
сото i00 
288 Save "ыш 


210 GOTO 200 


5000. This is also used by both Add and Test 
routines, but with different branches. It cycles 
through the arrays from the selected start to 
the selected end — 5000, after checking the 
status — T — of the languages M$ and N$ — 
this is done at line 5010. 

If these have been swapped then the word- 
swap subroutine at 4100 is next called. This 
swaps AS(N) and BS(N) via dummy variables. 
The first language is printed and, if Add was 
selected — Q$ = “А” — an input — B$(N) — is 
requested and printed, followed by the second. 
language, and a second input request — 
AS(N). After a delay — 5100 — the word end 
counter, Y, is reset to the new end-word 
number — 5120, and if the languages have 
been reversed from their original order, then 


YOUR 
NGU 


Keith and Steven Brain's 
ZX-81 and vragon routines 
help you and your micro 
become multilingual. 


AS(N) and BS(N) are swapped back — 5175. 
When all words have been added the program 
returns to the menu. 

If Test is now selected the choice subroutine 
— 1000 — allows selection of particular or 
random words. If particular words are 
required, the appropriate Start and End 
number are selected as before — 6000. The 
random option asks the number of words 
required, W, and selects a random start 
position H at line 1170. If H+W is greater 
than the total number of words currently in 
the array, Y, then H is halved — 1180 — and 
this is repeated — 1190 — until H+ W is less 
than Y, when the program passes to the word- 
display routine — 5000. Whether random or 
particular words are selected this subroutine 
operates as for adding words, except that the 
sequence is: Print first language, line 5030; 
Print AS(N); Input C$(1), Print C$(1), print 
AS(N), the correct answer, line 5140. If your 
шу was correct the score — 2 — is 
incremented — 5170 — and when all words 
have been tested your final score is displayed. 

The Learn subroutine at line 7000 prints the 
first seven pairs of words and then waits for an 
input. If there were only seven words or less in 
the file then any input leads back to the menu. 
If there were more than seven words any input 
displays the next seven pairs of words. 

The final option is the Dictionary, line 
2000, which prints the languages and requests 
input of the unknown word. Languages can be 
swapped by X as before and Newline alone 
returns to the menu. When an unknown word 
is entered, it is compared with the contents of 
the appropriate array. If a match is found the 


matching word is printed, otherwise the 
“word not found" message comes up. This 
subroutine is run in Fast mode to speed it up 
but, if you prefer waiting a little longer to 
watching the screen flash then delete lines 
2065 and 2140. 

This 16K ZX-81 program is obviously more 
useful than the 1K version, and any additional 
memory available can be utilised simply by 
changing the Dim statements in lines 8000 
and 8010. 

When a Dragon 32 was purchased and con- 
version of the ZX-81 program was considered, 
it was soon apparent that the Dragon had a 
number of distinct advantages in this learning 


Dictionary: | 


А new cassette Load-Save routine is 
included — Line 8000. Selection of Save — 
8010 — requests File-name, Start and End 
positions. The cassette motor is turned on to 
allow you to position the data tape and when 


you are ready a data file is opened and the * 


languages (M$, NS), swap status (T) and array. 
contents saved. Selection of Load also requests. 
filename, Start and End positions. These peed 
not be the same as those used when these 
words were Saved, but can be offset so that 
words can be moved around the arrays. 
Languages — M$ and N$ — swap status, T, 
and words are then read in 8050. 
The Audio routines — 9000 — allow Saving 
and Loading of both data and voice, 9030. If 
Save is selected a data file is opened and loaded 
as before, line 9060, When Saving is complete, 
instructions are given to alter the cassette 
leads at line 9080. Each selected word is now 
displayed — Line 9100 — and, when a tone 
sounds, the recorder is automatically turned 
on and you speak the word. After a short 
delay, the next word is displayed and the 
cycle continues until all selected words 
have been dealt with. In this way, a 
spoken-word file follows immediately 
behind the word data file. When Play is 
selected, the data file is read back — 
line 9120 — and speech playback only, 
or speech and display can then be 
chosen. 
If the display and speech option is 
| chosen, the first langpage and first 


word are displayed, and the 


recorder automatically plays the 


application. The first of these was the ability 
to store data files on cassette separate from the 
program, so that the relatively short master 
program could be used for any number of 
different data files containing different words. 
or languages. 

The second difference was in the Basic 
array-handling routines. Whereas in the 
ZX-81, array elements must be of fixed length, 
Microsoft supports variable length array 
elements. In practice, this means that memory 
is saved as space is not wasted on blanks 
completing unused array points. This allowed 
the program to be more flexible and the length 
of phrases to be up to 255 characters. 

The third point was the ability to control a 
cassette recorder and TV sound with the 
Motor and Audio commands, making in- 
clusion of a speech track possible. The fourth 
point was the high-resolution graphics which 
allowed display of non-standard characters 
such as accents. 

Finally, multiple-statement lines make com- 
plex programming easier and sound and 
colour can be used to liven up the proceedings. 

The same outline skeleton was used, but 
with certain additions. As the data is loaded 
separately, the program always initialises the 
arrays and other variables and requests the 
languages — line 11000. The menu, line 1030, 
is left via Inkey$, line 1050, rather than Input, 
and the ASC value of Inkey$ is used to sound 
à note to remind you of your choice. Where 
lower-case letters, which are inverse on-screen 
are used, unsightly gaps between words are 
avoided by using BL$, which is set to 
CHR$(128), instead of a space between words. 


first spoken word through the 
TV speaker. 

The program as described so far is excellent 
as long as neither of the languages uses 
accents, but even this difficulty can be solved 
if the characters are drawn on the hi-res screen 
instead of being printed — see Your Computer, 
February 1983. 

This approach requires addition of 
appropriate character-drawing lines — 31-90 
— and handling routines. The little-used 
upper case #, 5, %, and & have been replaced 
by, ^^ and ç, for French text but any keys сап 
be modified in this way. We have stuck labels 
on to the front edge of these keys to show their 
new functions. 

Line 20 checks that a character is valid and, 
if so, line 30 selects the appropriate Draw 
subroutine. Two different types of the hi-res 
display are needed — 100 — according to 


whether an existing string is to be read огап" 


Input is to be made. These are indicated as 
МО= | and MD=2. 

If MD=2, line 300, a string — R$ = is 
simply sliced and each character drawn in 
turn. If an Input is required, life is more 
difficult. Only Inkey$ can be used without 
losing the hi-res display. If the InkeyS 
Character is Enter and any character has 
already been loaded, this is read as the same as 
а normal Enter and Input mode is left. If 
Inkey$ is not backspace — left cursor — the 
equivalent character is displayed, and then 
added on to the end of TM$ — a temporary 
storage string. 

If backspace is used, the previous character 
is erased from the screen. Once the handling 

(continued on page 103) 
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J.K. GREYE SOFTWARE LTD 


“Without question the finest machine code games available 
J.N. ROWLAND Product Manager for W.H. SMITH. 


r Пар те ES а 
10 Games inci. ASTEROIDS, UFO, CODE, BOMBER, 
GUILLOTINE, KALEIDESCOPE, etc. 
PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. 


We've done in 1k, games which some of our competitors 
require 16k to dol 


only £3.96 
‘code Space Battle, Set 
against a background of ling stars, with stunning 
explosions — if you can hit the епөтуі 
PYRAMID Can you move the Pyramid? Маке a mistake and 
it will collapse! А Thinkers дате, 
md ARTIST The ultimate Graphic Designers aid. 8 Directions, 10 
Memories, SAVE, COPY, RUBOUT, CLS, etc. 


Зе 16K  — — . — only £4.96 
*CATACOMBS A Multi-Level Graphics Adventure. Each 
level can contain up to 9 Rooms, 8 Passages, 7 Monsters, 
Food, Gold, Traps, Phantoms, an Exit (to the next level), 
and there's an infinite number of levels. 
NOTE. . . . This is NOT one of the necessarily limited text 
Adventures as sold elsewhere, 
“An excellent addictive game which will keep you amused 
for hours”. .. . COMPUTER & VIDEO GAMES. 


GAMESTAPE 4 for 16K —__ only 

*3D MONSTER MAZE The Game to Top All Others. 
Unbelievable Graphics! Can you find your way through the 
Maze? The EXIT is there somewhere, but then so is a T.REX, 
and its after YOU! All in 3D (the T.REX will actually run 
towards you in full perspectivel), you've never seen anything 
like this before! 
"3D MONSTER MAZE is the best game | have seen for the 
ZX8I* . .. COMPUTER & VIDEO GAMES у 
had to choose just one programme to impress an audience with the capabilities of 
2X81, then J.K. Greye's 3D MONSTER MAZE would be the one without doubt” 
ZXCOMPUTING. “Briant, bnllient,bülllant!".... POPULAR COMPUTING WEEKLY 


Lu 
the 


GAMESTAPE 6 for 16K ___ only £4.95 
*3D DEFENDER The Ultimate Space Game. Super fast 
Machine Code 3D version of the Arcade favourite. You have 
то save your home planet from the marauding Alien Spacecraft, 
This is all in 3D, your viewscreen shows you the view out 
of your fighters cockpit window. The backdrop moves when 
you turn, or fly up or down (8 flight directions), just as if you 
were really flying it! But then YOU АНЕ! The Enemy Saucers 
will actually zoom towards you in 3D, and shoot you if you let them! Your display 
includes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen, 
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions, 
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 


full 3D! 
"Another 3D winner", ......... .. SINCLAIR USER 


GAMESTAPE 6 for 1K only £1.96, 


“BREAKOUT Super Fost Full Screen Display Game. Your 
all time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars, All 
in Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes 
and three angles of rebound! The best BREAKOUT around 
and at this price you can't go wrong! 


“The best of its kind" ... WHICH MICRO & SOFTWARE REVIEW. 


J.K. GREYE SOFTWARE LIMITED has no connection with NEW GENERATION 
SOFTWARE or J.K. GREYE ENTERPRISES which are the businesses of the repective 
directors. 


GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 


J.K. GREYE SOFTWARE LTD 


Dept УС, 16 Brendon Close, Oldland Common, Bristol 8515 6QE 


CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY 
TEL: 01-930-9232 (9 am - 7 pm) 


Hf you prefer to see before buying, our range of GAMESTAPES 
are stocked by the following stores. 

BUFFER MICROSHOP ______ 374A Streatham High Rd., London SW16: 
GAMER — .  —  — 24 Gloucester Rd., Brighton; 
GEORGES. — à 89 Park St., Bristol, Avon; 
MICROSTYLE - e, — 29 Belvedere, Lansdown Rd., Bath, Avon; 
MICROWARE — 217 — — 131 Melton Rd., Leicester; 
SCREEN SCENE 144 St. Georges Rd., Cheltenham, Glos; 
W.H. SMITH__ Over 200 Computer Branches; 
ZEDXTRA _____________5 School Lane, Kinson, Bournemouth, Dorset: 


TRADE & EXPORT ENQUIRIES WELCOME 
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QUICKSILVA 


are proud to announce they 
are now marketing 


PIXEL GAMES 


TRADER 
A trilogy of 16K programmes that combine to give 
an epic 48K graphic adventure. As a galactic trader, 
you deal with some very bizarre customers indeed. 
Will you live to tell the tale? 


SUBSPACE STRIKER STARQUEST 
With your deadly Antimat — with the help of your on- 
torpedoes, you unleash havoc board computer you seek 
in the Federation spacelanes — 2 habitable planet amidst the 
and пу to dive back to the — peris of deep space. 


f subspace, 3 
PUE ты E the + ENCOUNTER — In this 


robots. Fight for survival in adventure, you are snatched 


ў ў off the Earth and the space 
ES eon packed suategy =. aders play YOU! 


PIXEL POWER A graphics workshop packed with useful 
features like Create, Amend, Save, View Set. 


HARVESTER A cut-throat strategy game for 2 to 4 players. 
BRAINSTORM Can you get our three space explorers across 
a river of nasty goo without blowing their minds. 


SUPPLIED ON CASSETTE 


Send order to: QUICKSILVA, DEPT SPD, 
ROAD, SOUTHAMPTON, SO2 0PB 


ZX-81 GAMES 

Trader ZX81 + l6óKRAM £9.95 
Subspace Striker + Zor 2Х-81 + 16К RAM £3.95 
Starquest + Encounter ZX81 + 16К RAM £3.95 
VIC20 GAMES 

Trader МІС20 + 16К КАМ £14.95 


Subspace Striker + Zor МІС20 + 16K RAM £7.95 
Starquest + Encounter VIC20+ 16K RAM £7.95 
Pixel Power МС20 + 16К RAM £7.95 
Harvester + Brainstorm VIC20+ 16K RAM £7.95 


ооооо 000 


Please send me the games as ticked. 
Total cheque/PO. enclosed............ 


Cheque payable to QUICKSILV/ 


Name... 


Adaress...... 


ы 


(continued from page 101) "The modifications have the following form: length (zero) at the appropriate point on the 


routines have been set up, those program lines | Select mode: (if MD =2 then fill RS); set Screen | screen. Addition of this accent 
which are to display accented words must ђе 
modified. 


position: GOSUB100 and repeat. 
Screen position is set by drawing a line of 


facility 
the value of the 


considerably enhances 
program. 


Vocab 32. 


эээ ' INTRODUCTION 
1800 CLS2)PRINTG7S, "VOCAB 32"; -PRINTSIS4."A VERSATILE LANCURCE-LERENING"; PPINTE 
238, "PROGRAN FOR THE DRAGON") :РЕІНТӘЗӘ6, "COPYRIGHT К в $ ERAIN 100183"; SCREENG, 
Y)FORNeITOZSSSTEPS  SOUNDN, 1 NEXT+SCREEN@,@'GOTOI 1000 

1009 ‘LANGUAGE SHRP 


1010 SOUNDASC( OS ),2/KS=N®:LSoNS мвејв'нвеки Та : PrE :FaP: ЕТ RETURN 
1019 “ARRAY SHAP 

1628 CS 1 ASCH) Евевас HN): АЗС МЕ 8С» I) RETURN 

1829 ‘MENU 


1030 CLS'PRINTHS, NS:PRINT@S2, "vocabu lary" /PRINT@SB,"TO TEST YOURSELF PRESS 'T 
PRINT@I6®, "ТО CONSULT DICTIONARY PRESS 'D'":PRINTG22G, "ТО ROD WORDS PRESS “A 
RINTR294, "TO LEARN PRESS 'L'" PRINTC460,"to™ BLS: "reverse" BLS," Languages” i BLS; " 
Press ^X^; 

1049 PRINTR3S7,"TO SRVE/LORD PRESS 'S'"'PRINTE418,"TO USE AUDIO TAPE PRESS 'U'* 


1049 "MENU SELECTION 
1850 GS=INKEYS: [FOSe"T"THENZGQZEL SE [FOS» "Р ТНЕМЗӘФӘЕ! SEF Ови "R^ THENGODOEL SEIFOS= 
"L"THEN7@OGEL ЗЕТРОФ=" S *THENGOGOEL ЗЕТЕ Све" |" THENSOOOEL SE FO» "X" THENGOSUB1019 СОТ 


01030; ELSE1050 


PRINT@SS. "FOR RANDOM WORDS PRESS "R*+ 
^ SCREENG. 1 


+; INPUTI: ELSEIFPS e" P^THE 


ууу THEN Нен/2 
2Y THEN 283OELSEIÉMCITMEN Het 
05008 


зеде SOUNOASCCOS >, S: CLS3: PRINTHB, NB: PRINTO?4, "dictionary"; 'PRINT@4S9, "for"; eue 
nu" BLS; "Press" BLS "enter"; /PRINT@IES, "INPUT UNKNOWN MORD; PRINTO224, "") INP 

IFDSe" "ТНЕМ1 03661 SE ТЕР» "X" THENGOSUB1018 GOTO 2008 

SEARCH ARRAY 


O20ELSEIFDS*B8CH THENSOSOEL SE TFT e OTHENGOSUB 1020 
ТЕО®=Ве‹ N)THENSOSCEL SE IF T=@THENGOSUB 1022 


cH 
"мога" BLS) "net" BLB; "Found"; :сотозёвё 


„ФСН >: IFTeGTMENGOSUB 1020. 
1701600 NEXT GOTO3800 


HH E 
AH 


и јеку "А THENSB2BELSEPR НТА 
дес ND PRINTIZS6, не 

1Е08< "Я" ТНЕНЗОЧЕЕТ.ЗЕРР1НТ@288, "" | INPUTRSCN)  PRINTEZBG, AWN)  FORMe1TOSOQ N 
| YeYR: GOTOSES 


MATCH 
9040 РАТНТ@280, =")  INPUTCG: PRINTE3G4, ROCN)) 'FÜRMe1TOSGO NEXT  1FCS RI N)THEN 292+ 
1180090150, | ЕСЗЕВОИНО „5 

ыы 

эме, JDXIN нове &*THENCOTOLOS0ELSEPRINT ASQ "acre = 712) уеовне1тозев НЕХТИ! 288. 


"$99 MORO век, 
S860 PRINTE320. "FILE ENOS MT", Yi INPUT"START WORD NUMBER" Уа INPUT"ENO NORD МОМЕ 


аш i 
a 


FORNeX TO Үш, PRINTRECN), ,BRCND, +», TFKX®STH 


7818 "KMD CLS | NEXTN 

7999 LORD/SRVE 

soe QU), S CLBA PRINTAS, "cassette" 810; "Fite": BLU; "routine"; 'PRINTE34, " 
тоосоо WORD FILE PRESS!L'")'PRINTESG,"TO SAVE WORD FILE PRESS 5^", 

9018 CFaeINKEYS: ІРсғ ви" “THENBGZOELSEIFCFO='S*THENSESELSESOLS 

ваге РАІНТЕ134; +1048": /PRINT@LE6, "FILE NAME") INPUTUS: PRINTOZ30, "START HORD NUMB 
ER ",.PRINTR262, "CURRENT START 15 "Хи \PRINT@2S@,""s · INPUTFS PRINTO294, "END НО 
RO USER, S ,PRINTEIZG, "CURRENT ВИА ЛО ТВ T 


INPUTFE 

MOTORON:PRINTQ3G4, "WHEN TAPE READY PRESS "| INPUT28  MOTOROFF | INPUTZE. 

мете 0-1, U8, INPUTA-1, U9, Hb, не, T FORNPS TO БУГАРА ЛАА 
a 


YeFE PRINTR458, "f i Le" | BLBi ^ Loaded"; 'SOUNDS@, 58' Y»FE ^ GÜTO1030 


um 


PRINTR230,"STRRT HORD нуна 


PRII 
=): INPUTFS' 'PRINT@294, "END H 


Lf 


136, =, PRINTE166, “FILE МАМЕ", INPUTUS 
РВ. "CURRENT START 18, °K) "РТН, 

MIBER SORRENTO. 15 сг? PRINTII4, D МАЛТЕ 

"Тодон PRINTIGGA: нем TAPE REROY PRESS ENTER" потта POTSROFF : INPUTZE 
JOPEN"O",&-1, UB: PRINTE-1,US,MB, NB, T. FORNeFS TO FE'PRINT#-1,ABCN), ВВС НО, МЕЖТН CLO 
SEU; PRINTI4S6, "saved"; 130040288, зе сототезе 


9088 SOUNDRSC( ОВ, 5 CLS7 PRINTAS, “audio” BLG, "routine" PRINTOS4, "THIS ENABLES YO 
U TO INCLUDE AN — RUDIO TRACK WITH THE PROGRAM"; 


9018 CLE3:PRINTe32, "CONNECT CASSETTE LEADS") 'PRINTR?2,"TO THE RECORDER"; 
9028 PRINT@262, "TO RECORD PRESS 'R'", PRINTR327,"TO PLAY PRESS 
9829 ‘RECORD OR PLAY? 


9038 гвемкрув IF Z="R"THENSEAGELSEIFZ¥="P "THEN! 10€, cE S030. 
"RUDIO RECORDING 
9048 CLS4:PRINTRE, “audio” BLS) "recording" ) 1605812088. 
MOTORON.PRINTQ34. "HEN TAPE RT CORRECT POINT": PRINTB7B, "PRESS ENTER” "; IN 
PUTZ НОТОВОРЕ + PRINTS? н *RECORD’ THEN ^ENTER'"; INPUT28. 
0° ,8-1, "RUDIO" РАТНТ®-1.28, М8, М8, T. RE, АС FORNeRS ТО RE'PRINT&-:.0$48D, 
Е ПИ ПАН УНИ Га: Le ра aped 
Ва PRINTASI6, “VOICE TRACK CAN MOM BE ADDED“: :PRINTQ4G3, “WHEN REROY PRESS “ENTE 


$282 CLS4'PRINTE33,"UMPLUG DRAGON MICROPHONE LEAD": \PRINTSS. "AND REPLACE MITH М 
ICROPMONE"; 'PRINT@I62, "EACH WORD WILL BE DISPLAYED"; -PRINT@197, "Ом THE SCREEN IN 
pT ip RINTE2S0, "HHEN TONE SOUNDS SPEAK HORD) PRINTB387,"TO STAAT PRESS “ENTE 
9889 'HORD DISPLAY 

9998 FORNeRS TO RE CLS2: IFTeOTHENGS=AS NJELSEGPESC N) 

165, G8: PRINT8370, "*;  SDUND2BO, 2 "МОТОРОМ FÜRN«1TO1002 NEXTH. MOTOROFF: P 
2 :NEXTN:PRINTE425, "11" ;ELS; "words" ВФ "entered"; SOUND209, 10 G0TO10 


за 

9109 "AUDIO PLAYBACK 

2118 РТО, “audion BLS, -P lavback t) ООВ 
9128 PRINT@ES, "WHEN READY PRESS "ЕНТЕР"; ' INPUTZS OPEN" I", 8-1, "AUDIO". INPUT 
8,1888, T,RE.RS FORNSAS ТО RE IFEOF(~1 THENS120) INPUTE-1. RACIO. БИК НО MEXTN: PRIN 
5 S; "Pile"; BLS" loaded") 

9138 CLOSES-1:PRINTR417. "VOICE TRACK CAN NOH SE REPLAYED") 
PRESS “ENTER! ч: ' INPUTZE 


3139 'uORDS AND/OR SOUND? 
9148 CLS2'PRINT@128, "FOR SOUND TRACK ONLY INPUT 'S'";:PRINTEI92,"FOR SOUND + SCR 
EEN INPUT 'B'", INPUTZS 

3158 CLS4 FORHeMA TO Үй CL S4; IFT«GTHENGOSUE 1020. 

9168 "Press" ELS; "enter "ELS "to^ ПФ "stor" ELS; "Бара": РРТИТЕЗ2. Ма ТЕЗЕ" 
B"THENPRINTESCH > 

9170 MOTORON. RUDIOON.PRINTSZE. "=:  INPUT22S МОТОРОЕЕ AUDLOOFF:PRINT@25E-NS. PRINT 
9268, ^"  INFUTCS  PRINTRGEA , RS ND; /FORM=1TOS@G "НЕХТИ 1ЕС®яйз/ MOTHENSDUND2RA TELE 
500901,5 

9186 IFTeeTHENGOSUBI020 

9198 NEXTN: GOTO 1030 

3999 “WORD SELECT 2 

10000 РРТНТ@164, "СТАРТ WORD NUMBER": PRINTOISE."FILE STAPT 15 
1 ' INPUTRS \PRINT@260, "END МОРО HUMBER", .PRINT&ZS2, "FILE END IS 


PPINTE463, "WHEN READY 


0M) PRINT@LO. "= 
ЖҮ PRINTO280, +" 


)  INPUTRE | RETURN 

10399 INITIALISE 

11000 PCLEAR4 ‘DIMAS SEA) DINESC 500): DIMCSC 1) DIMDS Fat Pel el ie: 
CLS2: PRINTI32, "enter" ;BL8; "languages" ELS. "to" ELS; "be ELS "use 
FIRST LANGUAGE":  INPUTHE 'SOUNDZO, 1 PRINTR224, "SECOND LANGUAGE": THPUTHS: 500 


ELeeCHRSC 120» 


Additional lines for accent capability. 


28 ССтазСеССв >, ТЕСССЗЗОРССУЗОТНЕНЯЕТУЯН 

23 "SELECT СНР LINE 

38:04 65-31 GOSUBI, 39,34, 33,36, 37,38. 39, 48, 41, 42, 49, 44, 45,46, 47.46, 49,59, 51,52, 
55,36,57, 58, 59,60,61, 62,63, 64, 65, 66,67. 60,653.70, 71, 72,73, 74,75, 76, 72,78, 79 
82,83, 94,85, 96, 87.88, 89,90 RE. 
‘CHR’ ROUTINES 

гама, +0" RETURN 


|"BH*O, -£D8M«2, «QUgMe4, +6° RETURN 
BM-7,-7E38M*4, +10" RETURN 
р 
Өм-6,+1068м%7. RETURN 
вео, ~EDEM+4, +5" RETURN 
HII RI 
"ВМ+1 , +@ЕП4НӘМ+5, +6" RETURN 
m 


2 
HU 


їй 


3 
š 


m 


ЕН 
Ei 


(ај 
|"Вм+0, -IRABA , +3" RETURN 


RETURN 
DRAW" ENS; ~1FRZEUHL 2RZEUHL гбви+е, +5" RETURN 
DRAW "EN; e«DUEGORABIe4, +3" RETURN 
DRAL "ited, -1FRZEU2HL 2U2R4BMed +6" | RETURN 
рвац"вн+а, -2ER2FDGLZMUAERZFBNS4. +5" (RETURN 
DRAW" BM*2, «DUZE2UZL 4BtteS, +6" | RETURN 
*OR2EUHLZHUERZFDGL2GDFBfIe7 , +8" RETURN 


I"USERZFDSUAL 4BM«B, +3" RETURN. 
i USRAFDGF DGL изазване, «37 RETURN 


1, +2HUGERZEHL ZGO4FRZEBN+4, 1 * РЕТЏЕН 
'UERSED4GL S868, 58" | RETURN 
I" RAL4UGRÁLAUGRABIe4 , +6" | RETURN 
|" USRAL4LU/ORABNe4 +6" RETURN 
1 DRAN” BM1, eORZEULRGLZHUAER2FBHe4, +5" RETURN 
72 Иво зоба, өө" RETURN 
73 Ояяы-н+2. ЗОО лава se" RETURN 

BHO; -1РЕЗЕ ШӘР +6" RETURN 
USBN O, «3RE3C3F 3884 +0" RETURN 
DRAW"RALSUSENSE, 267 RETURN 
DRAL"UEF2E2DCBH« 4, +0" RETURN 

78 DERH"USDFADUEBMe4, +6” RETURN 
1З ее ORENA Орегон? 0“ RETURN 

DRAH"UGRIFOGL Э8М+8, +3" RETURN 
DRAH"BMS 1 , +ORZEUGHL 2GD4FEt+1,-2F2BMe4, +0" RETURN 
DRAH UERIFDGLIRF 38м+4, +0" RETURN 


ЗО И ВАЗЕ БРЕВЕН 


з 


чаа 


SCREEN1 0; COLORA, 1 DRAW"S4" (ОМ МО 6038220, 209: RETURN 

INPUT AND ERASE ROUTINE 

Ce INKEYS. ТЕСС®» * "THENZOQELSE ТЕСС®»СМЕ ӨС 13 ЯНО ЕМ TMS У >@THENRETURNELSEIFCCS: 
OCHRE B JTHENGOSUBZO  THBSTH@+CCS  GOTO200 ELSEDRAN*CIBN-B, +EU1 8RDIERUIGRDIBRUIÓRD 
210 LAS*RIGHTSC TMB, 1 >+LABASCCLAB): 171963508 LA >3STHENTIS=LEF TSC TMS, LENE ТИВ 2-1), 
GOTO200 ELSE ThesLEFTeCTHS, LEN TH82-2 GOTOZ00. 

299 "RERO STRING 

308 FORJIeITOLEN RS >, CCSMIDS RS, J1 1): 605820 NEKT: RETURN 


2999 “DICTIONARY 
3008 SOUNDRSCCOS), S: PCLS1 MD«2 RE» Mae" "NS DRRII"EHIO, 10°: 50518120 | Re="DICTIONAR 
Y DRRI"BMAQ 30" .GOSUBIO0.PSe"FOR MENU PRESS NEWLINE" |DRRI"BI40, 120" 0306108. ке 
ТНТ UNKNOWN LORD" "ова" виа, ба" 6058198, NO=1 ‘DRAU"ENSO, 90" (60508168 ОеТИВ 
2005 IFRSC(D8415) ТМЕН1@ЗӘЕ БЕТЕРӘ» "x" THENZOSUBI 918 GOTO3000 

3918 FORNSX TO ү, 1ЕТ=ОТНЕНСОВУВ 1 9298. SE 1FDS*E8/ НТМЕНЗа 50). СЕ IFT=2YHENGOSUBIO20 
3220 Ерни N)THENGESELSEIFT-OTHENCOSUB 1020 

3940 MDe:RS»"HORD НОТ FOUND" DRFHY EMSA, 120"  GOSUB108 сотозеве. 

3852 MOs Р8=$(Н > ORAH"BMSA, 122" 60308198 ' 1FT=OTHENGOSUB1O22 


4999 HORD DISPLAY 
5090 FORMeXR TO YR IFT=@THENGOSUB 102e 

5910 PCLS1 мр2: Рама: DRAH"BM18, 20" :GOSUB100: 1FOSC>"A"THENSEZPELSEND=1 :DPAH"BM2A 
240" \GOSUB108 BS Мотив ТМВ": 

5020 MD«2:RSeHS OPAH EN1O, 190" 60318100. 2%: DRAMTBNZ2, 40" GoSUBIEE 

5030 TFOSC>"AYTHENSOSQELSEMO=1 :ОРЯН"ВМ20, 120" 0508100 ASN TMS: THE» "" FORM=170 
S00 NEXTH- Ye Yo: GOTOSESE 

5048 МО=1 ORAN ENZO, 120" 60506108 светив Tite" мег көй но DRALINEMZ®. 160" GOS 
08108 FORM" 1 T0509: NEXT : IFCR»RI NOTHEN Z=Z+1 /SOUNDIS@, 1 'ELGESDUNDI 5 

Sese IFT-OTHENGOSUB1028 

5068 МЕХТН' 120%="А"ТНЕМСОТО19 301. SEND*2 DPAHTENSA, :9*" Pee" SCOPE = 
06108 FORM=1 T0598: NEXT 280 G0TO1030 


5999 "LEARN 
7800 cOUNDRSCCOSD, S: PCLS Ух FORMS TO Y De. LIHEC 10,510 )-‹ 10,3X«10), PRESET. 
RS=ASCN >: GOSUB LOR  LINECIO, хета = 10,4420), PRESET Раме H}: GOSUB TOR ххзухеза ТЕ 
XXs1"0THEN7O 1 0ELSENEXTN 

7805 OS=INKEYS: [FOS-" "THENTOO"EL E1030 

7910 04» INKEY$  IFOS» * "THEN7O1GELSEX»8 POLS МЕУТН COTO1000. 


зага “WORD DISPLAY 
9020 FOPN=AS TO REPELS IFT=OTHENGS=ASNELSEGS BSCH) 

S188 мозг PEeGS DPRK ENG. 40" GOSURIG0 SOUND2OD. 2: МОТОРТ: оюм» 1701000 NEYTI MOT 
GROFF МЕМТН RS="ALL WOPOS ENTERED DRAMEM4O. 168" GOSUB1 в 50.86290; 16 GOTO1 038 


149 “AUDIO + WORD DISPLAY 

3158 FORN=As TO RE PCLS IFTeDTHENGOSUE 1020. 
$150 мраз рва"РЕЕ56 ENTER ТО STOP TAPE" DÉPA"EMIO, 10° GOSUBIAG Pee DPRHEMIO. > 
@* GOSUB1O0 1ЕГЭ»"В*ТНЕНЕ РН) ORAU"ENIO, £2" GOSUBIOD 

9179 МОТОРОМ! RUDIOON: Z2S«INKEYS  IF229«" "ТИЕНУ1 7061. ЕМОТОРОСЕ AUD IOOFF RSeN® DER. 
"EMIO, 100" 60916190 MD»1 DPRL"EMIO. 120" 6088199 светив тиве"" мр»2 фес Н) DPR 
HEMIO: 150° /GOSUBI O0 | FORPe 1 TOSEQ NEXT: IFCSe Re Н THONSOUIDZOR | 1ELSESOUNDL 5 
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M.C. LOTHLORIEN 


Fed up with Space Invaders? Fed up with moving N.S.E.W. in seem- 
ingly endless Adventure games? — then why not try our exciting range of 
challenging war games for the SPECTRUM/ 16K ZX81/DRAGON 32 


1. TYRANT OF ATHENS 
Can you survive long enough to turn Athens into the most feared state in the 

Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast 

Persian Empire. Many more features in this very addictive game. 

Price: DRAGON £6.95 ZX81 £4.50 SPECTRUM £5.50 


2. ROMAN EMPIRE 
Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play. 
Price: ZX81 £4.50 Spectrum £5.50 
3. PELOPONNESIAN WAR 
Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. 
Price ZX81 only £4.50 
4. SAMURAI WARRIORS 
How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 
game. 
Price: DRAGON £6.95 ZX81 £4.50 Spectrum £5.50 
5. WARLORD 
A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 
raids for gold or slaves and feed your village. 


Price: ZX81 £4.50 Dragon 32 £6.95 


Cheques and PC's please, made payable to: M.C. LOTHLORIEN 
4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS 


16K BUDGET PAK | Ez— 


Hardware 
JRS 16K RAM AND FREE ALIEN ATTACK plus either Econotech 16K RAM [пе ОНИ Soy Eoo О 


BATTLESHIPS or GAMES ТАРЕ || 


JRS 64K RAM . Only £62.95 


SAVE £8.65! Total package price only £27.75 Software 
Programmers Toolkit (16К). - Only £4.95 
Graphics Toolkit (16K) МЕ „2, А Only £5.95 
Lost Island (16К) Ў Only £4.95 
Games Tape 1 (16K) Only £4.95 
Battleships (16K) Only £4.95 


SPECTRUM 


A full range of software and hardware are available. Tick the 
coupon below for your free 1983 catalogue and enclose a large 
stamped addressed envelope. 


I wish to order the following. 


© тек Budget Pak with Battleships . " Only £27.75 
T 16K Budget Pak with Games Tape И ... | Only £27.75 
О 64K Budget Pak with Lost Island Only £64.90 
С 64K Budget Рак with Battleships „ | Only £64.90 


С Econotech 16K RAM Only £20,95 
O JRS 16K КАМ — Only £26.50 
J JRS 64K КАМ ix Жы Only £62.95 


O Programmers Toolkit (16К) 22 ^. | Only £4.95 
0 Graphics Toolkit [16K] г Only £5.95 
О Lost Island (16K) Only £495 
С Games Таре II (16K) Only £4.95 
. ГЇ Battleships [16k] Only £4.95 
JRS 64K RAM AND FREE ALIEN ATTACK plus either LOST О 1983 JRS Catalogue Free 


ISLAND or BATTLESHIPS 
SAVE £7.95! Total package price only £64.90 


Tick as applicable Total (Including VAT & P&P} 


Name 


Age 


Address 


Post to: JRS SOFTWARE, Department ҮС 
19 WAYSIDE AVENUE, WOR , SUSSEX. BN133JU Telephone: (0903) 65691 19 Wayside Avenue, Worthing, Sussex BN13 3JU 
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ATTENTION ALL DRAGON OWNERS! 


FED YOUR DRAGON LATELY? 


THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FRoM Active Software! 
our POLICY 1$ 100% customer satisFaction — TRY US! 


B. CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE 
SPECTACULAR FEATURES OF THE DRAGON 32:— 


*BRILLIANT COLOUR* «IMPRESSIVE HI-RES GRAPHICS* eEXCITING SOUND EFFECTSe 


1) Interplanetary Trader —20k+! — 2)Execution ^ —20k«! 


The year 2283. Occupation:- Space Trader. Tour the Solar A hangman style game with a difference. Play the 
System in this real time ссе very challen ping and computer oran opponent. Lots of extra features. Good 
А feature packed. " graphics and sound. 
3) Wumpus Mansion — 20k+! 4) Wipeout 
Incredible Fun!! Outwit the Wumpus (if you can....) and Compulsive, exciting, challenging game of fast reaction. 
raid the treasures of the Mansion. But don't trigger the Begins easy but gets progressively harder. With sound 
" — TIME BOMB! — E and graphics. 
5) Hi~Lo — 20k+! 6) Snail Pace 
15 it skill or is it luck?? Turn £50 into £1,000,000 with Announcing: -SNAIL DERBY-! Super entertainment! 
this simple, yet highly entertaining game. Super sound. Computer calculated odds and form. 2 - 8 snails per 
Brilliant colour, and graphics. = race. Beat the bookie! Full Graphics. 
7) Atom Hunt 8) Air Assault 
Full colour, sound, and graphics add to the excitement of Blast the skyscrapers with ultra - high explosive bombs 
this addictive game of deduction. Features:- 1104 and clear a space to land your crippled aircraft before 
players: individual scores and ratings. crashing. Hi-res graphics and sound. 


X * All 8 programs supplied for the realistic price of just: — в (5 
ve A Ж All 8 programs double recorded on our own quality tape. 
o а соџое recorded 
eae ж No- quibble replacement guarantee. ж 48 hour dispatch. +25p 
Z5, 


Send Спа/РО. tO: Active Software, Temple House, 43~48 New St., Birmingham B2 4LH. 


Probably the widest selection of software available by mail order. 


All the top manufacturers including Acorn Soft, IJK (Sinclair), Superior Software, Bug Byte, Prograin Power, Hessel, Procyon. 


=i) иако [BBC models A & B in stock: 
A- £299 B- £399 


Junior Maths Pack 
Philosopher's Quest. 

> DISK DRIVES FOR ВВС 
BBC 100K Single drive (Requires discs (a)) 


Planetoid 
Meteors 

TORCH Z80 800K Disc pack includes Z80 proc'r 
+ 64K (b) 


Arcadians 
Swoop 
Chess Model B 
Space Invaders Model B The best BBC/LVL 200K Twin Drive (а) 
Atlantis — Superb fast Action 32K TEAC 200K Single Drive (a) 
Hyperdrive 32K TEAC400K Twin Drive (a) 
Stratobomber ТЕАС400К Single Drive (b) 

Send SAE for full list. ТЕАСВООК Twin Drive (b) 

Connecting cable for TEAC drives 
HARDWARE EXPANSION = (a) SCOTCH Single sided discs Boxof 10 

Soundpick-off module (simpleto fit) (b) SCOTCH Double sided discs Boxof 10 
Amplifier and loudspeaker suitable for above Д == BBC UPGRADES 
Light pen G | Full upgrade kit (fitting £31.00) 
X-Y digitiser К Disc interface (fitting £15.00) 


SUPER ACCESSORIES 
Cover Polyester Cotton 
Cover Soft PVC 
Carrying Case for Computer, Cables, Cassette/ ELTEC COM PUTERS 
Decore 5 217 Manningham Гапе, Bradford, BD8 7HH. 


Carrying Case a soft supported nylon version 


ofabove . Tel (0274) 722512. 


AUANIAC OO ооо 
REBESSEEEEES 


re peices are VAT inclusive. Add £1.00 p& for orders below £100.00 and £10.00 
delivery) for orders above 2100.00 
od Barclaycard accepted on ай иет except BBC comper. 
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Software for the BBC microcomputer 


Mode 2 graphics. a machine code High speed and high resolution 

game much like the “Galaxians graphics are combined in this game 

found inthe arcades— veryfastand to produce an exciting game — 

also works with joysticks almost identical to the original 
arcade version. 


£7.80 +VAT 


The word processor for the BBC 
machine. 

This ROM based word processor 
has received superb reviews, 
Supplied with full spiral bound 
manual and cassette containing an 
example document This is available 
from stock now — any quantity. 


£39.00 +£1.50 p&p +VAT 


£7.80 +VAT 


We give very generous 
trade discounts 


: t 
Another game that has received High resolution graphics with Nude ЕМ 
very favourable reviews – Fast and thousands of skill levels — more 


addictive featuresthan any other chess game COMPU T ER | 
D ~“ 


= PLUS МАМУ MOREZZ2/727/7- 
16 Wayside, Chipperfield, Herts, ИРА 9JJ.te1 (09277)69727 


TOP QUALITY MACHINE-CODE pag 
PROGRAMS 2278 


MICROCOMPUTER 


DISC-BASED SOFTWARE 
AVAILABLE NOW! 


At last . high quality software is available on disc for the B.B.C. 
microcomputer now! 


Our programs are ready for despatch on quality 5.25” discs at only £9.90 for 
each program. 


Alternatively, all six programs (together with a special menu-type selection 


program can be supplied 


one disc for just f49.90. 


CENTIPEDE (32K) £6.50 (on cassette)/ £9.90 (on disc) 

Incredible arcade type game featuring mushrooms, flies, snails, spiders, 
and the centipedes of course. Excellent graphics and sound. 6 skill levels, 
hi-score, rankings, bonuses, and increasing difficulty as the spiders 
become more active and the mushrooms increase. 


SPACE FIGHTER(32K) £6.50 (on cassette]! £9.90 (on disc) 
Arcade-style game based upon features from DEFENDER and 
SCRAMBLE. 5 types of menacing alien fire at you and may attempt to ram 
you. Separate attack phases, fuel dumps, asteroids, repeating laser 
cannon, smark bombs, hi-score, ranking, 6 skill levels, bonuses. 


FRUIT MACHINE (32K) £6.50 (on cassette)/ £9.90 (on disc) 

Probably the best fruit machine implementation on the market. This 
program has it ай... HOLD, NUDGE, GAMBLE, moving reels, realistic 
fruits and sound effects, multiple winning lines. This is THE fruit machine 
program to buy. 


GALAXIANS (32K) £6.50 (on cassette)! £9.90 (on disc) 

Fast action version of the popular archade game. 4 types of Galaxian lin 3 
initial screen formations) swoop down individually or in groups of two or 
three. 6 skill levels, hi-score, ranking, bonus laser bases, increasing 
difficulty, superb graphics and sound 


INVADERS (32K) £6.50 (on cassette)! £9.90 (on disc) 
Superior version of the old classic arcade game including a few extras. 48 
marching invaders drop bombs that erode your defences, and 2 types of 
hip fly over releasing large bombs that penetrate through your 
Hi-score, increasing difficulty, superb sound effects and 


ALIEN DROPOUT (32K) £6.50 (on cassette]! £9.90 (оп disc) 

Based upon the arcade game of ZYGON, but our version improves upon 
the original arcade game itself. You have to shoot the aliens out of their 
"boxes" before the "boxes" fill up. Once full, the aliens fly down 
relentlessly, exploding as they hit the ground. Suitable for use with 
keyboard or joystick 


SUPERIOR 
SOFTWARE тог озса 


Dept. YC5, 69 Leeds Road, Bramhope, Leeds. 
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Please add 50p per order for P&P + 15% V.A.T. 


We pay 25% royalties for high quality programs. 
Dealer enquiries welcome. 


EASY AIOM CODES 


If your Atom seems hostile 
about giving away 
information, Vincent 
Fojut’s error- 
message handler 
might not 
exterminate all 
errors — but should 
certainly 

help you 

correct them. 


PUTTING IT KINDLY, the error codes 
provided by the Acorn Atom’s 
standard error handler can be rather 
unhelpful at times. Just what is error 
191? Newcomers to the machine 
need a little more encouragement 
if they are not to be put off by 
their inevitable mistakes. Even the 
more experienced Atom user can 
save himself the frustration of 
checking on the meanings of the less 
frequent error codes, 

The short machine-code program — 
listing 2 — alleviates the problem by 
providing an English language error-message 
handler in place of the standard error routine. 
For maximum utility, the normal error codes 
and Basic line number references are still 
provided. Total memory requirements, for the 
machine code and error-message data table, are 
in the order of 1.25K, though this will very 
depending on the length and number of the 
error messages stored. 

Before we can print the English messages 
for each error, we first need a convenient 
means of entering them into the machine. The 
Basic program in listing 1 facilitates the 
required data entry. As you can see from the 
short sample run in figure 1, the entry | 
program prompts the user for an error code, 
which must be between 0 and 255 inclusive, 
and then its associated error message is | 
requested. | 

Аз a helpful starting point, а list of all the 
operating system errors, and their respective | 
translations into English, can be found in the 
Atom user manual, Aromic Theory and 
Practice, on pages 205 to 209. The meaning of 
each error can be typed in verbatim, if desired. 
There is, however, nothing to stop you 
modifying these messages — shortened 
lengthened, rephrased or typed in Swahili — 
to suit your own particular requirements. 

To terminate data entry, type 999 in 
response to the Error number? prompt. 
Alternatively, the program will terminate 
automatically if there is insufficient memory to 
Store another error message — see lines 340 to 
360, listing 1. 

When data entry is completed, the program | 


returns the number of messages stored, and 
prints a suitable COS command to save the 
entire message table for future use. The lazier 
ones amongst you, who wish to avoid 
retyping, can enter this command by using the 
cursor-control and Copy keys. 

Once the data table has been created and 
stored, the Basic program is no longer 
required. It can safely be overwritten by your 
current program or application. Remember 
that if you wish to use mode 4, the highest 
resolution graphics, you will need to store the 
machine-code routine and the data table in 
lower text space, say, at # 3700 onwards, as in 
the program examples. If mode 4 is not 
required, then anywhere in the upper 3K of 
graphics RAM — # 8С00 to # 97FF — can be 


used. 
Figure 2 shows how the messages are stored 


| in the data table. Each entry consists of an 


error number, followed by a message in 
ASCII. Both upper- and lower-case ASCII 
characters are permitted. Note, however, that 
the byte containing the first character in each | 
ASCII string has its top bit set to 1. This gives 
the new error routine a convenient means of 
detecting the end of any message string — it 
need only look for a byte with a negative value. 

The end of the message table is matked by 
two consecutive bytes of value zero. You may 
perhaps wonder why two bytes were 
necessary, as opposed to just one, since there is 
no Basic error with a number of 0. The reason 
is that the value zero could itself be a valid 
error code — as could any eight-bit value — if 
the routine were to be used by machine-code | 


programs. Since no restriction has been placed 


on the order of error numbers during data 
entry, it follows that an error code of zero 
could occur anywhere in the message table. A 
double-byte end-oftable marker avoids any 
such potential confusion. 

Listing 2 details the modified error-handling 
routine. The Break vector at # 202, # 203 is 
modified so that whenever a 6502 BRK 
instruction is executed — for example during 
the normal trapping of a Basic error — 
processing is rerouted via this program. The 
routine scans through the user-defined error 


| message table until a match is found for the 


current error number stored on the processor 
stack. As soon as a match is found, the 
appropriate message string is printed. This is 
followed by the standard Atom error output, 
so that you can isolate the offending Basic line. 

If no match for the error code can be found, 
the program jumps straight into the normal 
Atom error routine. 

In testing this routine, I hit upon what 
appears to be a little-known fact abour the 
Acorn Atom. The BRK vector — BRKVEC at 
# 202,# 203 — unlike the other operating 
system vectors, cannot be changed by Basic in 
direct mode, To demonstrate this, try entering 
the following directly — that is, without line 
numbers: 

?# 204— # AB;?# 205= # CD change IRQ 
vector 
P.&?# 204,87 # 205 should give AB,CD — 

that is, vector changed 
Press Break to restore the IRQ vector’s 
original contents, # A000. However: 

?# 202 = # AB;?# 203— 4 CD change BRK 
vector 
(continued on page 109) 
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ZX Spectrum JOYSTIX ! МІС 20 Sortware 


FROM |МТЕРСЕРТОВ 
Micros 


At last, the ultimate in ZX add-ons has arrived. The unique 
board has been designed to take Atari* type or Commodore * 
type joystix. The board will take two joysticks* which are 
software programable using the in statement on your 
Spectrum. Just add a few simple lines to your programs for 
true arcade action. Supplied with full instructions and 


demonstration cassette for only 
£15.95 
NTERCEPTOR TRADE ENQUIRIES WELCOME 
SOFTWARE FOREIGN DISTRIBUTORS REQUIRED 
SOFTWARE FOR THE UNEXPANDED VIC 20 
meneo 


ALIEN ATTACK 
FROG К ALIEN ATTACK — MACHINE CODE 
An amazing version of Frogger in the unex- ( => You are under attack from an immense force, This 
panded VIC 20, With diving turtles and plenty 2 ^ program has various ways for you to battle against 
of vehicles to run you down. Fast action and high E giving ап extra-terrestrial experience for any adven- 
resolution graphics. Joystix or Keyboard control : turous human being 


....24.00 e з И «£6.00 


PUCKMAN PUCKMAN — MACHINE CODE VIC RESCUE VICRESCUE-— MACHINE CODE 
The old favourite back again. Joystix or key- 3 —4| Your Planet is under attack by a fourth dimen- 
SY board control. Fast action, High resolution sion and your only escape is by lunar-pod to the 
colour graphics on the unexpanded VIC 20 x4 mother ship. However you must first dodge your 
way through the Astroid belt and onto the land- 
7 ing pad before returning home, Keyboard or 
....£6.00 / “52 Јоутіх control, high resolution colour graphics 


+£5.00 


PENNY SLOT 

This program is designed around a penny slot GALAXZIONS GALAXZIONS — MACHINE CODE 

machine and gives true to life animated action. == VE прате amazing alien game ever sen on 

Try your luck to win a fortune. For Vic 20. With " У е . Galaxzions swarming in attack form- 

hold and nudge features for only Ё ation to destroy your planet, The nearest program 
to the real arcade game for the unexpanded VIC 20 


....24.50 +£7.00 


VIC BOMBER 
An extremely fast action Bomber game for the SPACE BUGS — MACHINE CODE 
Vic 20. With high resolution colour graphics. 2. Can you defend your planet from an alien invas- 


Flatten the enemy city before it's too late. ion, The Marauding bugs are swarming in for the 
у kill. So keep on your toes, joystix or keyboard 


....£3.00 
«£4.00 


Mr. Mrs, Miss 1—11 
Address L 


WORDHANGER 
А highly educational hangman game with 
vocabulary and 2 player or play against 
Unit Price \ the computer option 
5.95 Y 
Galaxzions Vic 20 1 £5.00 
Space Bugs Vic 20 
Frog Vic 20 
Alien Attack Vic 20 
Somber УЕ 20 COMING SOON 
Puckman Vic 20 | £6.00 | 
‘Space travel Vic 20, 
Vic Rescue Vic 20 7 CRAZY KONG 
Penny Slot Мс 20 j Unexpanded VIC 20 
Wordhanger Atari 
Postage & Packing FANTAZIA 
5 TOTAL Unexpanded Vic 20 
Send order to: Interceptor Micro's, Lindon House, Please add PAP. 


The Green, Tadley, Hants WATCH THIS SPACE 


* — JOYSTIX SHOWN NOT INCLUDED 


|| WORDHA ATARI 400 800 16x 
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(continued from page 107) 
*P.&? # 202, &? # 203 still gives D8,C9 — that is, 
vector not changed 

As far as our new routine is concerned, the 
effects of this are twofold. Firstly, any 
program which uses the new error handler 
must immediately alter the BRK vector to the 
new start address. Secondly, the new messages 
will not be displayed for Basic errors caused 
by a direct-mode line, unless the same Basic 
line redirects the BRK vector first. In practice, 
this second point is no real problem. Any 
direct-mode error will obviously be due to the 
line just entered and should, therefore, be 
relatively easy to identify. 

Now that you have entered or loaded your 
message table and modified error routine, how 
do you use it? Figure 3 shows a simple Basic 
program which causes the new error handler 
то be executed. Моге that the very first thing 
the program does is to change the BRK vector 
— we assume that the machine code has been 
stored at address 3700 onwards. 

Once this is done, you may enter your Basic 
program as normal. You have the added 
assurance that when run, your program will be 
able to identify any errors in as precise and as 
meaningful a way as you choose — see the 
sample run in figure 3. 

Machine-code programs may also use the 
error handler to good effect. As an example, 
consider the program in figure 4. The routine 
adds #40 to the value stored at address 
# 0090. If the byte at this address is # ЗЕ ог 
less, then the sum of the addition is stored at 

Figure 2. 
3MU- «у (NIC Рим ern oit error тебе 
GE LUNG rure cert tec Ro 
энт- i6 (Нине Code error чәге = мө Fitero 4) 
паше НА ВИ ве 


Xm. г 9 сва of Table marker) 


= 
Figure 4. 

18 DIM LL¢1) 

20 FOR нед TO 1) LL(ND*1; NEXT N 

30 FOR Н=1 TO 2; P=#3600 

дг 

59 це eo — set ир 


60 STR #202 "vector 

78 LDA 8837 Мог new 

ee STR #203 Serr. routine 
se Mstart address 
199 Nof #3708 assumed) 
110 LDA #90 

120 CLC 

138 ADC @#40 

140 BYS М1 soverflou? 

150 STR $91 

160 RTS 

170'LL1 BRK NIRA to err. 
180 Nhandler, 

1901 
200 NEXT Ni END 


=== < "RUN" to assemble machine code > --- 
~ SamPle run А ~ (no error) 
›?#Э@=#ЗЕ 
>LINK#3629 
)P.&7T891 ^ 
?F 
- SamPle run B - Coverflow) 
>т#90=+40 
?LINK«3600 


Signed arithmetic overflou 
ERROR 22 


address #0091, as in Sample run A. If the 
byte is # or greater, then the addition will set 
the processor's overflow flag. When such an 
overflow occurs, a suitable error message can 
be displayed by invoking the new error 
handler via a BRK instruction — see Sample 
run B. 

The value of the error code generated by any 
BRK instruction is calculated by adding 2 to 
the BRK instruction's address, and shedding 
the high byte of the result. In the example in 
figure 4, the ВЕК will be located at # 3614, 
which generates an error number of 
# 3614+2= # 3616 =а low byte of # 16 or 22 
decimal. If a suitable error message is added to 
the message table for this error number, then 
it will be displayed whenever the overflow 
Occurs. 

Note that, like its Basic counterpart, the 
machine-code program firstly redirects the 
BRK vector. This must always be done, 
unless the machine code is being called from a 
Basic program which itself modifies the 
vector. 

The more adventurous may like to modify 
the data-entry program so that control 
Characters may be easily embedded within the 
error-message strings. This could for example 
enable you to clear the screen before 
displaying certain error messages. 

In addition, the size of the message table 
could be reduced to some extent through the 
use of text compression techniques, with text 
expansion routine in the new error handler. 
Concise message phrasing also helps. | | 


= 


ie кт 
120 INPUT “START ораз OF nessa TARE CHEX) «m 
130 29 REX SAVE TABLE AOORESS 


га REN DANCED 
38 РЕН ALLONS ЗТАНОАЯО ERROR CODES TO BE PRECEDED BY A 
42 РЕН USER-SUPPLIED ENGLISH (OR ANY OTHER) LANGUAGE ERROR 
38 REN MESSAGE, 

68 REN (C) V. FONT, 1902. 


Li 
эө DIM Lic» 

100 FOR Нед TO 10; оные NEXT N 

110 төөрё, гөө, REN ENOR USED BY ROUTINE 
120 РИТ = ROM DO" н 


OF MESSAGE TARE OO T 


ува це тя z 
1 ЗТХ 25] Sresisters, 
пе үт 

190 LOR 017206 “ме 

200 на ле 


5 
н 


228 Эте, 
ок 

г му | мине. 

298.01 ра сту, t error 

269112 OP. MILK sin table? 

270 MO seran if во. 

ЫЗ IR LL? Spet next см. 

20 №7. Ц) Мими] ens of mess, strina 

ма ЛАШ? et pent теле. 

310 PEUZ ме ner zero, 

320 SRU? vend of table? 

398 0 ШБ таст 17 во 

зе тт vise 

LEN TUE 

за тї маме 

areis ову Mor 

зе ac serrer 

3€ Сы: o xo. 

p 

410% entry found for current error = Print messi 


$ 


SILLA ЛА ТЕ MCRAE 
ARS ДАШ? мем chur, 
хе Ра aee 
Ча MO aero МИ out ter bit 
ATO JOR WFFF4 Grint car. 
о LU Srestere char, 
+з цо Хима И рее. 
ES 
HHO. end of strive | 
SUE шег меч 
зә LOK 2e] — resisters. 
Бы ШҮ 202 
m» rn vut с» 
mo РР S stata 
ме о sexe er to 
se Standard 
E Кге 
fh 
E20. get next chars routine. 
EN 
fer ur IN Е 
е веце tale 
ва пета миме. 
Sms LOA (RI, Viet nent char 
9e is Saturn. 
E 
708 NEKT н 
712 Ф] 
720 PRINT " азыр “Саво” hne e 
73 eo 
iB S| 
Figure 1. 
>RUN 


WHEN PROMPTED, ENTER AN ERROR 


TO TERMINATE, ENTER AN ERROR NO. 


ERROR 91 LINE 48 


ПЕШ Ranson CF bb ОЕ "999" 

= m START ADDRESS OF MESSAGE TABLE (HEX) 793802 

5 

He ХОН mo ба ко ERROR NUNBER?E9 

200 IF E6999 THEN Tel; СОТО x REN CHECK FOR TERMINATION. ENTER MESSAGE 

im ene RM Illegal FDIN statement 

= mn t- TIGE ERROR NUMBER722 

Ба Ию» ENTER MESSAGE 

Жел ил poen ы. паз 7Signed arithmetic overflow 

8 песн, Fe dnd ERROR NUNBERT91 

3 REN OIR. IN MESSAGE. 

За аи И ара ТЕ Tho hexadecinal Tunber after "W" 

эва REM Ye" TRUE’ IF QUT OF MEM. 

БИ Ил foes UNTIL Pum Te TR ERU NEST 

FIT 

nop NUMBER OF ENTRIES = 3 

198 PRINT МЕ че Pe пне 

~ |_земе"етатаа" зада 3954 

Figure 3. 
16 7#202=0;7#203=#37; REM SET UP VECTOR FOR NEW ERR. ROUTINE 
28 REM CSTRRT ADDRESS OF #3700 ASSUMED) 
38 A=#7F 
40 B=#T REM THIS MONTH’S DELIBERATE MISTAKE! 
58 C=A+B 
68 PRINT C 
78 END 
>RUN 


No hexadecimal number after "#" 


i E T 
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Outstanding Features 

* Super strong nylon and steel construction, built to last. 

€ A total of 8 directions plus 2 large fire buttons. 

© Arcade proven moulded leaf switches ensure incredible reliability. 
• 


Complete with self contained boxed interface which simply plugs 
into the Spectrum expansion port (with or without printer). 
Easily programmed in BASIC or M/C. 
These arcade games, designed exclusively for the Joystick by leading 
software houses, are now available for Spectrum: 
3D-Tunnel £4.95 
Gulp Man £4.95 
Time Gate £6.95 
Meteroids £5.95 
Spooky Man £4.95 


Watch this space for more software! 


KEMPTON 


180a Bedford Road, Kempston, Bedford MK42 8BL 


— — — –— — — — — — — 


£1.00 
Total (VAT inclusive) 


Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 


{ | wish to order: 


| | Quantity 


Name 
Address 


Post to Kempston (Micro) Electronics, Dept vc4 
180a Bedford Road, Kempston, Bedford MK42 8BL 
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28] 


y high-quality programs to turn your 

| Fifty high-quality Г ZX81 

ies ; ог Spectrum into a powerful educational tool. 
And you don't (ven need to know programming. 
There are clear instructions and plenty 
4 advice. Designed to ga bayond drill & practice 

M the promote learning through interaction & discovery. 
Includes .- 


TORTOISE 
A simplified 
version of the 
——— famous Turtle 
Creative use of programme 
Жарыс CODED MISSILE 


Many innovative Combines the 
ideas fun of arcade 


for 
— PRIMARY games with 

Fully documented learning 

includes many 


EDUCATION £5.95 only 


games paperback 110 pages 
plus Spectrum supplement 

Graph-plotter & Histogram Ф Simon-spell & Sketchbuard & Times-table © Sets 
Series-quiz © XY-coordinates @ Count & Equations @ Areas Ф Guess-a-Volume 
Angles @ Upstairs -Downstairs Ф Music-notes Ө See - saw © Wipe-out ® Spell. 
Temperature @ Clock @ Money Ф Snake ED CARE 
Mastermind @ Number -shoot Ф +26 more U 

= — — —— — — — — — — — — 

Please send me.......copies Educare's 50. 


To: 
EDUCARE || enclose cheque/postal order for £ ; 
139a Sloane St [зк Mod og | 


‚Жор МЫ ЛЕ 
| С реа... 


Let your child benefit early - Send now 


raFoRTH JOO тбоїкїт 


"г а FORTH" runs on 36K or 32K ||Levei 9 Computing are pleased 

BBC micror“and costs £15. It: to announce a new toolkit for 

* follows the FORTH-79 STANDARD || "г а FORTH" on 32K 98C micros 
and has fig-FORTH facilities;||It costs only £10 and adds the 
provides 260 FORTH words; following facilities to FORTH: 
is infinitely extensibl * a 6502 assembler, providing 
has a full-screen edito, machine-code within FORTH 
allows full use of the M. turtle graphics, giving you 
permits use of all graphic easy-to-use colour graphics; 
modes, even 0-2 (just!); decompiler routines, allowing 
provides recursion easily; the versatile examination of 
runs faster than BBC BASIC; your compiled FORTH programs; 
needs no added hardware; the full double-number set; 
includes a 70 page technical an example FORTH program:and 
manual and a summary card; demonstrations of graphics; 

ful 


Small source + high speed 
it 


has hundreds of | 
Nase Asteroids 

CETE UN cg 

Extension Basic . £15/£30 ROM Missile Defence . m/c,g 

Adds 30 new keywords to BASIC Super Gulp ....... eb,g 

Compression Assembler 2 . £12 S-games cassette . misc 


with all the original treasures & creatures + 70 extra rooms. 


2) ADVENTURE QUEST: Through forest, desert, mountains, caves, 
water, fire, moorland and swamp on an epic quest vs Tyranny. 


3) DUNGEON ADVENTURE: The vast dungeons of the Demon Lord have 
survived His fall. Can you get to their treasures first? 


Every Level 9 adventure has over 200 individually described 
locations and is packed with puzzles - a game can easily take 
months to complete. Only sophisticated compression techniques 
сап squeeze so much in! Each game needs 32K anc costs £9.90 
ALL PRICES INCLUDE P&P AND VAT - THERE ARE NO EXTRAS. Please 
send order or SAE for catalogue, describing your micro, to: 


LEVEL 9 COMPUTING 


Dept Y, 229 Hughenden Road, High Wycombe, Bucks. HP13 5PG 


BASIC DICTIONARY 


This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 
used in popular machines, enabling you to work out your own machine's equivalent. A useful 
complement to our recent series on Basic dialect translation. 


BASIC DICTIONARY 


PROC A reserved word which starts a user- 
declared numeric procedure on the BBC 
Micro. 

PTR An unusual statement pair used by the 
BBC Microcomputerto allow selection of 
the next byte to be transferred between 
program and file, giving random type 
access. 


R 


R. The TRS-80, level 1, and Palo Tiny 
Basic abbreviation for the RUN command. 

RAD A function which converts degrees to 
radians. 

RANDOM А statement which resets the 
seed to be used for the random number 
generator. Its use — usually without 
argument — allows different pseudo- 
random series to be generated each run. 

RANDOMISE The standard ANSI word 
— though little used — for the RANDOM 
functions. 

REA The PDP-80E abbriviation for READ. 
The, same abbreviation followed by а full 
stop is used in TRS-80 level 1 and Palo 
Alto Tiny Basic. 

READ А standard ANSI statement. which 
causes data to be read from a Data line 
elsewhere in the program. The read data 
are assigned to variables. 

RECALL The Apple II function which 
causes the computer to input data from a 
cassette drive. 

RENAME The statement used to rename a 
current file. It requires two arguments, the 
old name and the new name. 

REM А standard ANSI word used to 
indicate that the interpreter should ignore 
the following line or part of a line. 

REMARK The same statement as REM. 

RENUM The Microsoft abbreviation for 
RENUMBER. 

RENUMBER The command which re- 
numbers the lines of a resident Basic 
program and simultaneously adjusts the 
addresses to Jump commands to maintain 
program logic. 

REPEAT .... UNTIL A BBC Micro 
statement. It produces a loop which is 
repeated until the specified condition is 
true. А single REPEAT may have multiple 
UNTILs. This statement is not often 
available in Basic but can be simulated — 
see Your Computer, June 1982 page 44. 

RES The PDP-8E abbreviation for 
RESTORE. 

RESET The TRS-80 statement which 
switches off a specified pixel. 


REST. The TRS-80, level 1, abbreviation 
for RESTORE. 

RESTORE A standard ANSI word which 
causes the DATA pointer to be reset. This 
has the effect of causing the next READ 
Statement to operate on the first of a 
program’s data. In some machines a partial 
RESTORE is possible. 

RESUME The statement used as a target of 
an ON ERROR GOTO routine. It directs 
the computer to continue execution from 
the line named in the argument. 

RET The PDP-8E abbreviation for the 
RETURN statement. The TRS-80 level 1 
and Palo Alto Tiny Basic use the same 
abbreviation followed by a full stop. 

RETURN The standard ANSI statement 
used to complete a GOSUB routine. 

RIGHT- A function which isolates a 
specified number of string characters 
starting from the right-most character. It is 
sometimes used with a “$” appended. 

RND A standard ANSI function which 
returns a random number. Its use is non- 
standard in some Basics and details are 
given in Your Computer, August 1982, 
page 59. The statement RND (-X) when 
used on the Apple II is equivalent to 
RANDOM. 

RU An abbreviation for RUN. 

RUN A command which causes a computer 
to start executing the program resident in 
its memory. 


S 


S. The TRS-80 level 1 and Palo Alto Tiny 
Basic abbreviation for STEP. 

SAVE A widely-used command which 
causes a program, resident in the memory, 
to be copied on to a cassette, or in some 
cases on to disc. 

SCRN A special function used on the Apple 
II which returns a value identifying the 
colour of a specified graphics block. 

SET The statement used in TRS-80 Micro- 
soft Basic which turns on a graphics block 
specified by its arguments. 

SGN A logical function which returns -1,0 
ог +1 depending respectively on the 
argument being negative, zero or positive. 

SIN An ANSI standard function which 
returns the sine of its argument. The 
argument should usually be started in 
radians. 

SLEEP А statement used to cause the 
suspension of program execution for the 
number of tenths of a second specified by 
the argument. 


BASIC DICTIO 


SPACE A function used to print a number 
of spaces in an output. The number being 
specified by the argument. Sometimes a $ 
is appended to this word. 

SPC Similar function to SPACE. In the case 
of the BBC Micro the number of spaces 
inserted is argument module 256. 

SQR The ANSI standard word for the 
function which returns the square root of a 
positive number. 

SQRT The same as SQR. 

ST An abbreviation for the STEP function. 

ST. The TRS-80 level 1 abbreviation for 
STOP. 

STEP A standard ANSI word used as part 
ofa FOR .. ТО. . STEP function which 
indicates the size of the increment by its 
argument which can usually be positive, 
negative, or non-integer. 

STO An abbreviation for STOP. 

STOP А statement which halts the 
execution of a program and puts the 
computer in the ready mode. A standard 
ANSI word. 

STRS A useful function which converts a 
numerical value into its string equivalent. 

STRINGS A function which prints a ASCII 
character a specific number of times. The 
character code and the number of repeats 
being the arguments. In some computers 
the actual character, in quotes, can be the 
argument. 

STUFF A statement used on Opus 1 and 2 
machines to place integer values between 0 
and 256 in specified memory addresses. 

SYS An abbreviation for SYSTEM. 

SYSTEM А command and a statement 
which places the computer into the 
monitor mode to handle machine-language 
programs directly. 


T 


T. This abbreviation is used in TRS-80 level 
1 Basic to mean both THEN or TAB. The 
interpreter recognises the TAB meaning if 
itis followed by a numeral in parenthesis. 
For example, 


T.(10) 
means 
TAB 10 
and 
T.10 
means 
THEN 10 


TAB A standard ANSI word which is used 
in conjunction with PRINT statements. it 
causes the cursor, or printer carriage, to 
move to a position corresponding to the 
number used as an argument from the left- 
hand edge of the line. 
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АРАС У МОША 


Due to the incredible demand for the Alpha Conundrum Program, we are able to provide a £100 prize for every month of its availability. Entries 
will be accepted for two more months leaving some eight weeks to solve the problem. All entries should also contain a brief description of an 
original idea fora future Conundrum. The entries which contain the correct solutions together withthe most elegant idea for a future puzzle as 

judged by the company's Software Managet, will receive cash prizes of £100. All ConundmumiPrograms will be fun in their own right even if you 
do not solve the problem in time. Entry solutions should b& Submitted ода postcard in a sealed envelope with your name and address clearly 

stated. These competitions are not open to employees of the company or to any person directly orindirectly associated with its activities. 
No correspondence can be entered into and the decisions of the company's Software Manager regarding all matters relating to these competitions 
will be final; Winners will be notified by post and entry implies acceptance of these rules. 
Only individual purchasers of programs will be eligible to enter: 


ОЕ СД SOFTWARE 


Please send me an Alpha Conundrum Program for O ZX81 16K-£6.50 О Spectrum 16K-£6.50 O Vic 20-£6.50 С) BBC B-£6.50 
for which I enclose my cheque/postal order for £. — — — made payable to Cambridge Research 


Мате“ Cambridge Research 


Address Chesterton Mill, French's Road 
CAMBRIDGE СВА 3NP England 


wan Cazmette=-Pifty 
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MAZE EATER 
ORBITTER 

MOTORWAY 
FORCE-FIELD 


GALACTIC ATTACK 
SPACE MISSION 
LUNAR LANDER 
PLASMA-BOLT 


SUBMARINES 
ROCKET LAUNCH 
PLANETS 

BLACK HOLE 


STARTREK мм 


TUNNEL ESCAPE Е 
ATTACKER BARREL JUMP = 

GALACTIC DOGFIGHT CANNONBALL BATTLE SPACE SEARCH 
ZION ATTACK OVERTAKE UNIVERSE 
IVASIVE ACTION SITTING TARGET RATS 


RADAR LANDING 


SPACE-SHIP 


JET FLIGHT 
PHASER 
NTRUDER 


THIN ICE 


ALSO AVAILABLE FOR VIC 29 


coming soon games 8 


for _ = 
EJEJ2 ATARI 


ATOM DRAGON32 
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POSTAGE FREE TO U.K. 
ORDER DIRECT TO: 
CASCADES HOUSE 
BARGAN'S LANE 
LLANDOGO Rave 
GWENT 
S.WALES 
NP54PA 


SMASHTHEWINDOWS TANKER mi 
PARACHUTE А. 
JETMOBILE 
HIGH RISE > 


THE FORCE 


=" SOFTWARE 
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RESPONSE FRAME 


Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 


Frame”. 
SPLIT SCREEN 


WI wish to write a program on 
my Spectrum, part of which 
involves scrolling the top half of 
the screen up and down, and the 
top left-hand and right-hand 
quarters of the screen to left and 
right individually. Please could 
you explain how this could be 
done? 

Peter Rutty, 

Luton, 

Bedfordshire. 
THE EASIEST WAY to do this is to hold 
the contents of each segment of the 
screen in a long string. You then 
print the string in segments, using 
Print Аг, For example, to print the 
left-hand corner, you could use a 
sequence such as: 
PRINT AT 0,0; A$( TO 7); AT 1,0; AS(8. 
TO 16); AT 2,0; A$ (17 TO 25) 
and so on. 


SOLDER JOY 


WiFollowing the article in Your 
Computer on converting Atari 
joysticks for use on a Sinclair 
ZX-81, I would like to know if 
machine-code programs which 
use the arrow keys for move- 
ment will automatically run 
using the joystick. Also, is it 
worth the trouble of soldering 
the chips, or would I be better off 
buying a ready-made Sinclair 
joystick? 


S Ray, 

Ipswich, 

Suffolk. 
UNFORTUNATELY, machine pro- 
grams using the cursor keys will not 
automatically run using joystick. 
Programs have to be tailored very 
carefully to the actual joystick used. 
Whether or not is it worth making 
conversions for yourself, for joy- 
sticks or other peripherals, depends 
largely on your confidence in work- 
ing with electrical components. If 
you have any doubts, I would 
suggest you would be better off 
buying a unit ready-made. 


MOD TROUBLE 


WI have come across a program 
in a book which uses the Mod 
command. Could you tell me 
how to make this program run 
on my computer, which does not 
have Mod? 
Martin James, 
Notting Hill, 
London W11. 
Davip LiEN'S Basic Handbook, 
published by Compusoft, California, 
points out that the Mod command 
which prints the remainder of a 
division — Print 23 Mod 4 will give 
3, the remainder when 23 is divided 


by 4 — can be emulated as follows. 
The form of the command generally 
is X Mod Y. To make A equal to X 
Mod Y, when your computer does 
not have Mod, include the line 

A = INT(Y*(X/Y)) + .001 
You will find that Lien's book is an 
invaluable aid when trying to 
convert programs from foreign 
Basics into the dialect used by your 
own computer. 


CAT PEOPLE 


WI have been the proud owner of 
a large ginger cat for over four 
months. I realise the limitations 
of my cat, but I was wondering if 
you could help me with one 
particular problem. I also own a 
ZX-81 which has been damaged 
by my ginger cat, who pushed it 
off the edge of the table. The 
computer will now no longer 
load programs which I once 
taped, and if I try to save 
Programs, there is a fluctuating 
whistle with a very much 
reduced program signal. I would 
be very grateful if you could tell 
me what the fault is, and how it 
can be corrected. 
F Floor, 
Hampton, 
Middlesex. 
I MUST admit I was not sure what 
you were going to ask when you 
started talking about your, cat, but 
once you mentioned the computer 
being knocked to the floor I realised 
the letter was not а joke, as I had at 
first feared. Despite all that, I am 
afraid I can not help you. Diagnosis 
of hardware faults by letter is a 
notoriously thankless task. І am 
afraid you will have to send your 
computer back to Sinclair Research 
for repair. It is very unlikely that 
Sinclair will also be able to do 
something about your cat. 


PERICLES RULES 


ШІ am waiting delivery of my 
BBC model A. In the meantime, 
I am writing some programs for 
it. I would be pleased if you 
could tell me if the following 
statement, in immediate mode, 
MODE 7, PRINT CHR$ 

(130];" PERICLES";CHR$(132); 
“PERICLES” 

will print the name in two 


different colours? That is, is it 


possible to have more than one 

foreground colour in the same 
line? 

Р у Isahageas, 

Attica, 

Greece. 

"THERE 15 NO restriction on the use of 

different foreground colours on a 

single line mode 7 on the BBC 


computer, except for the fact that 
each colour control character — that 
15, the CHR$(130) or whatever — 
takes up a single space, so a blank 
appears every time there is a control 
character. If blanks do not bother 
you, you could have the different 
letters of your name chosen 
randomly. The following program 
would do this. 


10 GOSUB 100 
20 PRINT’ :GOSUB 100 
30 PRINT'E";:GOSUB 100 


90 GOTO 10 
100 PRINT CHR$(128 + RNDI6I); 
110 RETURN 


TIME BOMB 


Recently I acquired a copy of a 
certain program from a friend. 
When I list the program, there is 
a line 6411 in between lines 877 
and 1010. It reads 
6411 cursor STRUCTIONS 
in inverse. When I run the pro- 
gram, and try and input 
something, I obtain error code 
СІ6411. I wonder if you could tell 
me why this happens — it runs 
on my friend's computer. 
Stephen Richards, 
Billingshurst, 
West Sussex. 
IN THE FIRST place, copying 
commercial software is robbing the 
programmer of his or her royalties, 
so I am afraid I can have little 
sympathy for you if you have copied 
a program which your friend 
bought. It is quite possible that the 
company which made the software 
has set a time bomb such as you 
describe to stop illegal copies from 
running. The way to remove the odd 
line is to Poke the exact address 
where the line is held. Determining 
such an address is not easy to do. If 
the program you are copying is not a 
commercial program, it seems that 
either your computer has corrupted 
the program, or it was corrupted by 
your friend’s computer when Saving 
it. Sometimes an electrical discharge, 
like an electrical appliance starting 
up in the house during the Savi 
process, can put a corrupting “bl: 
on the program, producing similar 
results to those you describe. 


KEY FEELINGS 


WI am considering buying an 
Atari 400 computer because of 
the vast amount of software 
available for it. I was wondering 
if you could tell me of an easy 
way to put a real keyboard on 
the Atari when I receive it. 
Andrew Know, 
Edinburgh. 
FIRST, 1 WOULD suggest you do not 
judge the Atari 400 keyboard too 
harshly until you have tried it. After 
the frustration of working on 
membrane keyboards like the ZX-81, 
you could be forgiven for believeing 
the Atari 400 would also be 
annoying to program, but you may 
not find it so. I find the 400 a 
pleasant computer to work with, 
because the keys have little raised 
edges, which make for a much more 
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Positive feel than the smooth 
membrane keyboards like the ZX-81. 
As well as this, the keyboard gives a 
positive bleep every time you hit a 
key, and this audio feedback makes 
typing easy. There is at least one 
company selling add-on keyboards 
for the 400, but I would work with 
the computer before deciding that 
one of these is vital. 


THE STORK TEST 


Is there any way of checking that. 
my Sinclair Spectrum 48K is, in 
fact, a 48K model? There seems 
to be no external distinguishing 
feature to identify the two dif- 
ferent models. 
C Browning, 

Hampton, 

Middlesex. 
Ir YOU LOOK through the hole in the 
back of the computer, where the 
Printer plugs in, you will see a 
number of circular brown objects on 
а 48K model. These are not present 
on the 16K version. If you enter 

DIM А$(40,000) 

as а direct command on your 
computer, and you obtain an out-of- 
memory report code, you have a 16K. 
machine. 


SHOP AROUND 


GAs a new reader, in need of 
some advice, I wish to buy a 
home computet, mainly for 
good quality education and 
games program. I am contem- 
plating buying a Dragon 32, as it 
seems to have some good 
specification at a budget price. 
Could you tell me if I would be 
restricted to buying only the 
software supplied by the manu- 
facturer of the computer? I am 
very keen to buy sorae Acornsoft 
items, such as Snapper, 
Monsters and Defender, and I 
need to know whether or not 
these would be compatible. Also, 
would I need to buy any 
accessories, such as a tape unit 
extended RAM, or whatever? 
P Wilson, 
Lancaster Road, 
London W11. 
ALTHOUGH YOU are not restricted to 
software produced by the manu- 
facturer or distributor of the 
particular computer you buy, you 
are restricted to software which is 
written for the computer which you 
have bought. Acorn software, 
whether for the Atom or the BBC 
Microcomputer, will not run on the 
Dragon. If you like this software so 
much, it may be well worth 
considering buying an Acorn 
computer. Unless you büy a disc 
unit for your computer — and many 
of the cheaper computers do not, as a 
rule, support discs — you will have 
to obtain a cassette tape player to be 
able to load software into your 
computer. Exceptions to this include 
the Texas TI-99/4A which accepts 
plug-in cartridges for programs. You 
cannot, however, save your own 
programs on to cartridges. А tape ог 
disc unit is needed for this. 
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ZX81 AND SPECTRUM 
HARDWARE 


ZX81 KEYBOARD 


FULLY BUILT! 


е Full size keyboard 

e Plug in — No soldering 

e Full Repeat on all keys 

* Single keys for RUBOUT, EDIT, FUNCTION and CURSORS 
• Large space and newline keys 

ө 2 Shift keys. 


We also are stockist for Redditch Electronics. 
See their Ad in this issue and Feb 83 page 86. 
Our prices are 1096 less for all their products. 


Metal case to hold our keyboard, RAM pack, ZX81, PSU and 
strong enough to put TV on top. £26. 


Postage 40р under £4. Export (surface) £2. 
Send SAE or 20p for catalogue. 
Cash with order or ACCESS. 


HARRIS & LOCKYER ASSOCIATES 
33 Pedmore Close, Woodrow South, 
Redditch, Worcs B97 7XB 


TREMFERM LTB. 


ZX Business Software. 


FOR SMALL BUSINESSES AND THE SELF EMPLOYED 


Business Bank Account: this program enables you to 
make debits under 11 subheadings. Statements include 
totals of all subheadings. £8.75 


Sales Day Book: for all your invoices, this program will 
enable you to prepare statements of outstanding 
invoices. Program will also calculate VAT. £8.75 


Purchase Day Book: keeps a complete record of all 
your purchases under 11 subheadings. The program 
will also calculate and deduct VAT. £8.75 


Quarterly Analysis: quarterly totals from Bank 
Account, Purchase and Sales programs can be 
analysed with this program. £4.75 


All the programs have full search facilities and will 
enable you to prepare quarterly accounts for your VAT 
returns and annual accounts for your accountant. 
These programs can also be used by companies not 
reg. for VAT. 


Business Pack: incl. 
Purchase programs. £25 
Please specify memory size when ordering for your 
ZX81 and ZX Spectrum. 


All prices include VAT, Post & Packaging. For details 
send S.A.E. to: 
TRANSFORM LTD., 


41 Keats Ho., Porchester Mead, Beckenham, Kent. 
Tel: 01-658 1661 


Bank Account, Sales and 
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OAKLEAF COMPUTERS „то 


Education Hobbyist & Small Business Computers 


(BIBIC| 


£399.00* 
100K Single Disk £265.00* 
100K Twin Disk £389.00* 


OAKTREE WORKSTATION 
Teak £24.95 . white £22.95 
ELECTRON — for beran. 


Acorn Atom & BBC Twin User 
Joystick Interfaces £13.95 


(Free Carriage — Please state model) 
All Prices include *£8.00 Carriage 
У.АЛ. 


Моде! В 


BBC 
SOFTWARE & 
ASSESSORIES 


NETWORKING 
& EDUCATION 
SPECIALISTS 


Please send your 121 DUDLEY ROAD, GRANTHAM, 
remittance to:— LINCS NG319AD Tel: (0476) 76994 


ACORN «ss 


THE PROGRAM THAT 
YOUR ZX SPECTRUM HAS 
BEEN WAITING FOR! 


Draw complex 3-dimensional objects. View them after rota- 
tion in any or all of 3 dimensions 
Features 

1) Rotation in 3 dimensions about a single point 

2) Rotation about a line between two points. 

3) Generation of stereo pairs 

4) View from one point towards another point 
Objects can be stored separately on tape and copied to the ZX 
printer. 
Written in BASIC for you to modify to your own require. 
ments. 
Ideal for computer modelling, molecular modelling, CAD etc 


Viewpoint - with full instruction and examples 
£6.50 


machi 


h faulty instr 
ded in the sc 
2 Ultraviol 


midated by machine code 
ild's play! Buy them from 
s - ACS Software. 


INFRARED - £6.75 


with Ultraviol 
the machine ci 


k in both 16K and 48K 
ils of ZX81 programs. 


Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 


THE FIRST program this month 
comes from Albert Ball of 
Warrington, for his CBM PR-100. 
The program performs the basics of 
Boolean Algebra and is intriguing in 
being the first calculator program I 
have seen to do this. Boolean algebra 
refers to the logical combination of 
binary codes and can be used in 
some up-market calculators. 
Applications of the work are seen 
not only in computing but digital 
electronics. 

The following sequences can be 
used to evaluate logical expressions. 
The two logical values are assumed 
stored in М1 and M2 but any 
memories can of course be used. 


AND MR 1 X MR 2 

6 steps 
OR MR 1 + MR 2 = x 
F INT 9steps 
INVERT MR 1 + p 

6 steps 
EXCLUSIVEOR МА 1 + MR 2 
+ 2 x F FRAC 2 12 steps 


These sequences can be chained 
together, to compute results for more 
complex expressions. For example, 
the expression (А.В) + (C.D) gives 
the following sequence: 

(A in MO, B in M1, C in M2 and D in 


M3) MR 0 x (MR 1 + + 1) + (MR 
2 +/- + 1х МА 3)+/- + 1) = Vx 
F INT R/S. 


A further program is useful for pre- 
setting memory contents prior to 
evaluating expressions when estab- 
lishing truth tables. Memory 
contents can be set manually, of 
course, but this becomes tedious if 
many variables are involved, or if 
many states have to be analysed as 
for truth tables. 

A decimal number is entered 
manually and the program runs as 
many times as there are memories to 
be set. The effect is to load the 
memories to be set, in other words 
load the memories with binary digits 
corresponding to the decimal num- 
ber entered. The most significant 
digit is in МО, the next in M1 and so 
on for as many digits as are needed 
— up to a maximum of nine. 

For example, to generate a truth 
table for the expression \ quoted 
earlier, enter the program shown in 
locations 0-21 inclusive, and enter 
the key sequence also shown earlier 
from location 22 onwards. 

Enter 0 — the first decimal 
number, Goto 00 then press R/S 
four times — allowing the program 
10 stop between presses. This loads 
MO to M3 inclusive with zeros. Run 
the expression evaluation program 
from 22, and the result is given. For 
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the next value, enter 1, Goto 00 
again press R/S four times. Now MO 
to M2 contain zeros and МЗ 
contains 1. Run from 22 for the next 
result. continuing in this way up to 
decimal number 15 generates a truth 
table. 

DECNO. A B C О RESULT 

(мо) (M1)(M2) (M3) 


0 000 0 1 
1 0: 0:0: 3 0 
2 ог о о 1 
3 OPO) =a) 1 1 
4 0r 2170: 0 1 
5 0 170.51 0 
6 Ort 9 1 
7 олен 1 
B 1.0) 0 о 1 
9 3.01 73 1 
10 X 07 d 0 1 
n" ПОМОЛИ 1 1 
12 ико 70; 1 
3| то 3 0 
Ио 1 
15. ЛЕТ ТЫ 1 
The memory loading sequence 


shown uses a feature of the СВМ 
PR-100 which is not described in the 
manual, that is 


Fx«» МЕЭМ 
"This has the effect of cycling the 
contents of all memories, MO 
contents go to М1, MI to M2 and so 
on, M9 contents go into the x 
register — the display — and the x 
register contents go into MO. 


Area by co-ordinates program for the 
LRN 
STO в ай 
0 ai 
R/S a2 
STO 1 аз 
STO 2 84 
0 95 
R/S ав 
STO 3 a? 
a ag 
R/S as 
STU 4 18 
ZWD LBC 1 11 
о 12 
R/S 13 
STO 5 14 
ü 15 
R/S 16 
STO 6 17 
SBR 2 18 
RCL 4 19 
STO 2 28 
RCL 5 21 
STO 3 22 
RCL 6 23 
STO 4 24 


TI-57. 


зга GOTO1 
ва znd LEC 
81 RCL @ 
32 1 IHV SUM 
322 RCL 6 
ва INV SUM 
81 RCL 2 
32 3 ZWD SUM 
ва RCL 3 
81 SUM ғ 
32 4 INV SER 
86 1 LEC 4 
ва RCL 1 
81 STO 6 
32 5 SBR 2 
ва 2 

81 ZHD ТНУ SUM 
32 6 ü 

61 2 KOT 

33 4 2ND 151 
32 2 Виз 

33 5 RST 

32 3 

336 

32 4 


Memory Loading Program. 
0 1 2 
о + M о 
142 о 0 
2 R/S 
3 М Е 
4 9 х<>м 
5 F F 
6 FRAC 9M 
T 5 F 
8 2 INT 
9 GOTO 
25 Si 
2 26 56 2 
27 33 8 
ЗЕ 28 =34 3 
29 33 6 
2 30 -34 2 
31 33 2 
3 32 39 3 
33 33 3 
34 34 7 
35 =61 
36 56 4 
зе 33 1 
38 32 6 
33 61 2 
за аг 
г ЖА =з 
= ай 
4з 22 
44 4ü 
45 81 
46 71 
4r 
48 
49 
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Bent Bollerup, of Denmark, has a 
Jackpot program for the PC-1211 
that has kept his friends occupied for 
hours, he says. 

In Def mode you press Shift A. 
You are asked for an initial number 
between 0 and 7 — up to ten digits. 
Enter this, and you are shown the 
wheels one by one, then the 
winnings and your total. On pres- 
sing Enter you are asked for Hold? 
(0-1). 

010 ENTER 
means hold the middle wheel. If you 
do not want to hold, just press Enter 
again and the next game is in play. 

You will not be asked for Hold 
after winning. Hold cannot be used 
in two succeeding plays. Every game 
costs you two coins — H in line 20 — 
and you can win from two to 40 
coins — G in line 60. 

The priority of the signs is from 
the lowest: 


ГРЕЕТ 

If you want to proceed from the last 
game, rather than from scratch, start 
on Shift B next time you turn the 
computer on. About the program: 
line 5 and sub-routine lines 190-220 
generate the first random number. 
The random generator — lines 
200-220 — is to be found in Response. 
Frame, March 1982. 

Lines 22 to 55 calculate the next 
random numbers, pick the corres- 
ponding sign, and show the wheels. 
Line 60 calculates the winnings — 
this can be adjusted by changing the 
fraction 8/7. Lines 70 and 90 beep 1 
for every two coins you win and 
print the three wheels, your 
winnings and your total number of 
coins, plus or minus. Lines 100 to 
170 handle the Hold function 
together with lines 250 and 260 and, 
to be specific, lines 24 and 26. 

For space in the listing I have used 
a dor. Two dors mean two spaces. 


Jackpot program for PC-1211 


5 "A" H=0: GOSUB 190 
10 "B" A$ +В$=“.”:С$=".": 
W=0 

20 "C"H-H-2 

22 FOR X=1 T03 

24 IF AS(X) =.“ СОТО 28 

26 GOTO 55 

28 GOSUB 200 

30 АХ «11 J 

35 GOTO (J +41) 

41 А5(Х)- "/" СОТО 50 
GOTO 50. 
" GOTO 50 
GOTO 50. 
" GOTO 50 


GOTO 50. 
'; AS; BS; C$ 


INT((L МУЧМ = N)* 
(6 M*2) + (IL M) + (M = МИ" 
(2+ M*8/7)) 
70 H -H * G; ВЕЕР 6/2 
90 PRINT 7. AS; BS; C$; 7... 
ТОН 
100 IF W<>0 LET W=0: GOTO " 
110 IF G GOTO “B” 
115 K=0 
120 INPUT™..HOLD.?.(0-17 
125 W=K: IF K=0 GOTO 
130 FOR X=3TO1STEP 1 
140 GOSUB 250 
150 IF P=0 LET ASIXI = 
(continued on next раде) 
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(continued from previous page) polygonal shape — a great improve- 
160 NEXT X ment on Simpson's Rule. This | | figure 1. Area by co-ordinates 
170 GOTO “С” program will give the area of any 
190 INPUT “INIT. NUMBER. shape or cross-section from the co- X2Y2 ХіҮ1 
20 оол Р: ZR EZ ordinates of that shape based оп: | 
дастаю М№(Ха= ХҮ 1- Yt-1) 
220 J—INTIZ*8): RETURN A3 : A 
250 P = K-INTIK/10)*10 cest 
260 К - INTIK/10): RETURN Men Па 
Mark Vince of Halesowen has | see figure 1. 
written an intriguing little program DISPLAY 
which will output exactly the PRESS RST 0 
factorial of any number between 1! i 4 4 
and 237!. I await the flood of letters R/S 0 
informing me of a quicker method. 3 3 
Mark uses a Casio fx-602P. ne X 
This program calculates all digits х ) 
of n! for апу n between 1 and 237 AR А 
The program calculates all digits and | Я 2 2 | 
displays the first few digits; | a +7 2 
successive presses of Exe then ^ R/S 0 
display blocks of seven digits at a 5 3 3 
time. When all digits are exhausted Ё fs 3 X4Y4 X5Ys 
De epe E is displayed to ишү ; Figure 2. Follow co-ordinates clockwise or anti-clockwise 
nd. Long execution times must i 
ected for large values of n. E 2 3,1 4,3 
Finally a program for the TI-57 5 5 5 
from В Maddocks of Sheffield. It 2 R/S 0 
will calculate the area of any A SBR 4 33 


Mark Vince's factorial program. 


MODE.67 MODE 2 
PO"#!=" MAC+/-MIN@@ 1 MINGI MINSF 7 18 MIN 1F | 
LBLO 1 MIN 4F OMINF LBLS ОМІН2Ғ 

ВІ 1 M*F IND МЕР X MROO*/- + МЕЗЕ = IND МЕНЕ — МР1Е=>20 
бото 2 GOTO 3 

LBL2 IND МЕР - MRiF — INT MIN 2F=xMRIF=IND MINF GOTO 1 
LBL3 MRF-MR4F=x ОМ+4Е MR4F-NR3F=x O GOTO 4 GOTO 5 

LBL4 M+3F ISZ GOTOO MR3F MIN ве IND МӨӨ LOG 


LEL6 IND MROG MRIF 16 FRAC IND MIN Өй = x IND 
MROG=IND MING@ 1 М-1Е MRIF X 8 GOTO 6 6 МЕ HLT"" DSZ -2-3 -2.5 
GOTO6 "E" , [ | 


FULLY COMPATIBLE WITH ZX81 AND ALL 
ACCESSORIES —SIMPLY PLUG STRAIGHT 
INTO USER PORT AT REAR OF COMPUTER 


Fully cased tested and guaranteed 


Gold plated edge connector coated for extra 
long life 


Secure no wobble design Өк RAMEACK 


Same sleek case size for both versions 


PRICE INCLUDES VAT & P&Pobeuivery NoRMALLY 14 DAYS 


Send cheque/P.O. payable to: 


CHEETAH MARKETING LTD. 
359, The Strand, London WC2. Tel: 01-240 7939 
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Sinclair ZX Spect 


16K or 48K RAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 


graphics... 
From only 


£125! 


First, there was the world-beating 
Sinclair ZX80. The first personal computer 
forunder £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far, to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideallow-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 


Professional power- 
personal computer price! 


TheZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) ora massive 48K of RAM. 

Yetthe price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so, you can still return itlater 
foran upgrade. The cost? Around £60. 


ZX Spectrum 


Ready to use today, 
easy to expand tomorrow 


Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing. 

There's no need to stop there. The 
ZX Printer—available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 


TRUE VIDEO 


INV. VIDEO 


rn BRIGHT 


Key features of the 
| Sinclair ZX Spectrum 


@ Full colour—8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control 


€ Sound -BEEP command with variable | 
pitch and duration 


€ Massive RAM—16K or 48K 


€ Full-size moving-key keyboard all 
keys at normal typewriter pitch, with 
repeat facility on each key. 


€ High-resolution -256 dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics 


€ ASCII character set- with upper- and 
lower-case characters. 


€ Teletext-compatible -user software 
can generate 40 characters per line 
or other settings. 


€ High speed LOAD & SAVE—16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 


|® Sinclair 16K extended BASIC- 
incorporating unique 'one-touch 
keyword entry, syntax check, and 
report codes. 


ZX Spectrum software on 
cassettes —available now 


The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation...Chess...Planetoids... 
History...Inventions...VU-CALC...VU-3D 
...Club Record Controller...there is 
something for everyone. And they all 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 
receive a detailed catalogue with your 

_ Spectrum. 


ZX Expansion Module 


This module incorporates the three 
' functions of Microdrive controller, local 
area network, and RS232 interface 
Connectit to your Spectrum and you can 
control up to eight Microdrives, 
communicate with other computers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
0f1983 for around £30. 
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Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU15 3PS. 
Tel: Camberley (0276) 685311. 


The ZX Printer- 
available now 


Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set- including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
fullinstructions. Further supplies of paper 
are available in packs of five rolls. 


The ZX Microdrive - 
coming soon 


The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5seconds.And you'll be able to connect 
up to 8 Microdrives to your Spectrum via 
theZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the early part of 1983 for 
around £50. 


How to order your ZX Spectrum 


BY PHONE- Access, Barclaycard or 
Trustcard holders can call 01-200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST -use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard, 


Access or Trustcard. 

EITHER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt- and we 
have no doubt that you will be. 


To: Sinclair Research, FREEPOST, Camberley, Surrey, GUI5 3BR. ee] 
Qty Нет Code ItemPrice Total | 
£ £ 
SinclairZXSpectrum-16KRAM version — 100 — 12500 | 
Sinclair ZX Spectrum -48K RAM version — 101 175.00 | 
Sinclair ZX Printer 27 59.95 | 
Printer paper (pack of 5 rolls) 16 11.95 
Postage and packing: orders under £100 28 295 — 
i: orders over £100 29 4.95 
Total £ 
Please tick if you require a VAT receipt ] | 
*| enclose a cheque/postal order payable to Sinclair Research Ltd for £ == | 
*Please charge to my Access/Barclaycard/Trustcard account no. 
*Please delete/complete | ШҮ | 
as applicable E 
| [Signature _ " | 
PLEASE PRINT 
| Мате: Mr/Mrs/Miss | [ETE Te ERIS [aa [Es] | 
| Address | || ||| |||] | Шш 
| к ы ыы ES а PLE PRSE ET В ОИ рау 
| 18 | КЕП ШЕ pes p pos ш s Ty | | voc 903] 
| е nostampneeded.  PricesapplytoUK only. Export prices on application. 


Sinclair ZX Spectrum-technical data. 


Dimensions 

Width 233 тт 
Depth 144 mm 
Height 30mm 


CPU/ memory 

Z80A microprocessor running at 3.5 MHz. 
16K-byte ROM containing BASIC interpreter and 
operating system. 

16K-byteRAM (plus optional 32K-byte RAM on 
internal expansion board) or 48K-byte RAM 


Keyboard 

40-moving-key keyboard with full upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plus 16 graphics 
characters, 22 colour control codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat. 


Display 

Memory-mapped display of 256 pixels x 
192 pixels; plus one attributes byte per character 
square, defining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightnessand flashing or steady. Screen border 
colour also settable to one of eight colours. Will 
driveaPAL UHF colourTV set, orblackand white 
set (which will give a scale of grey), on channel 36. 


Sound 

Internal loudspeaker can be operated over 
more than 10 octaves (actually 130 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer allow connections to external amplifier/ 
speaker. 


Graphics. 

Point, line, circle and arc drawing commands 
in high-resolution graphics. 
16 pre-defined graphics characters plus 21 user- 
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 32 characters. Text and 
graphics may be freely mixed. 


Colours 

Foreground and background colours, bright- 
ness and flashing are set by BASIC INK, PAPER, 
BRIGHT and FLASH commands. OVER may also 
be set, which performs an exclusive-or operation 
to overwrite any printing or plotting that is already 
onthe screen. INVERSE will give inverse video 
printing. These six commands may be set globally 
to cover all further PRINT, PLOT, DRAW or CIRCLE 
commands, orlocally within these commands to 
cover only the results of that command. They may 
also be set locally to cover text printed by an 
INPUT statement. Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bright- 
ness and flashing codes may be inserted into 
program or text, similarly. Colour-control codes in 
aprogram listing have no effect on its execution. 
Border colouris set bya BORDER command. The 
eight colours available are black, blue, red, 


magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
anyarea may be highlighted extra bright. 


Screen . 

The screen is divided into two sections. The 
top section – normally the first 22 lines – displays 
the program listing orthe results of program or 
command execution. The bottom section – 
normally the last 2 lines - shows the command or 
program line currently being entered, or the 
program line currently being edited. It also shows 
the report messages. Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 22 lines. 


Mathematical operations and functions 

Arithmetic operations of +, –, X, +, and raise 
toa power Mathematical functions of sine, 
cosine, tangent and their inverses; natural logs 
and exponentials; sign function, absolute value 
function, and integer function; square root 
function, random number generator, and pi. 

Numbers are stored as five bytes of floating 
point binary – giving a range of +3 X 10? to. 
+7 Х 1038 accurate to 972 decimal digits. 

Binary numbers may be entered directly with 
theBIN function.=, >, < >=, <= and <> may be 
used to compare string or arithmetic values or 
variables to yield 0 (false) or1 (true). Logical 
operators AND, OR and NOT yield boolean results 
but will accept 0 (false) and any number (true). 

User-definable functions are defined using 
DEFFN, and called using FN. They may take up to 
26 numeric and 26 string arguments, and may 
yield string or numeric results. 

There is afull DATA mechanism, using the 
commands READ, DATA and RESTORE. 

A real-time clock is obtainable. 


String operations and functions 

Strings can be concatenated with +. String 
variables or values may be compared мин =,>,<, 
>=, <=, <> to give boolean results, String func- 
tions are VAL, VAL$, STR$ and LEN. CHR$ and 
CODE convert numbers to characters and vice 
versa, using the ASCII code. 

A very powerful string slicing mechanism 
exists, using the form a$ (x TO y). 


Variable names 

Numeric – any string starting with a letter 
(upper and lower case are not distinguished 
between, and spaces are ignored). 
String -AStoZ$ 
FOR-NEXT loops —A-Z. 
Numeric arrays - А-7. 
String arrays -A$ 1025. 

Simple variables and arrays with the same 
name are allowed and distinguished between. 


Arrays 

Arrays may be multi-dimensional, with sub- 
scripts starting at 1. String arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 


sinclair 


ZX Spectrum 


Sinclair Research Ltd, Stanhope Road, Camberley, Surrey, GU15 3PS. Tel: Camberley (0276) 685311. 


Expression evaluator 

A full expression evaluator is called during 
program execution whenever an expression, 
constant or variable is encountered. This allows 
the use of expressions as arguments to GOTO, 
GOSUB, etc. 

азо operates on commands allowing the 
ZX Spectrum to operate as a calculator. 


Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface. A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback. 

All saved information is started with a header 
containing information as to its type, title, length 
and address information. Program, screens, 
blocks of memory, string and character arrays 
may all be saved separately, 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Where two line numbers or variables 
names coincide, the old one is overwritten. 

Programs may be saved with aline number, 
where execution will start immediately on loading. 

The cassette interface runs at1500 baud, 
through two 3.5 mm jack plugs. 


Expansion port 

This has the full data, address and control 
busses from the Z80A, and is used to interface to 
the ZX Printer, the RS232 and NET interfaces and 
theZXMicrodrives. 

IN and OUT commands give the /О port 
equivalents of PEEK and POKE. 

ZX81 compatibility 

ZX81BASIC is essentially a subset of 
ZX Spectrum BASIC. The differences are аз 
follows. 

FAST and SLOW: the ZX Spectrum operates at 
the speed of the ZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: the ZX Spectrum scrolls automatic- 
ally, asking the operator “scroll?” every timea 
screenis filled. 

UNPLOT: the ZX Spectrum can unplot a pixel 
using PLOT OVER, and thus achieves unplot. 

Character set: the ZX Spectrum uses the 
ASCII character set, as opposed to the ZX81 
non-standard set. 

2Х81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print outa full upperand 
lower case character set, and the high resolution 
graphics; using LLIST, LPRINT and COPY. 
2X81 software cassettes and the ZX 16K RAM 
pack will not operate with the ZX Spectrum. 


Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 


Turbo 


David Green, 
Ashford, 
Kent. 

HERE 15 A machine-code arcade-type game 
written for the 16K ZX-81. It will not work on 
a computer will less than 3.5K as the down- 
scroll routine, adapted from Munir Zaman's 
program in the January 1983 Your Computer, 
crashes if used with a minimum display file. 
The game itself is relatively simple involving 
the player controlling a car driving along a 
road avoiding the edges of the road and any 
other cars, but the incredible speed of machine 
code makes it enjoyable and challenging. 


Turbo: machine-code listing 

16524: 16504: ТЕ ЕО 48 84 40 
01 08 00 2A 88 40 FE 00 89 

ED 43 84 40 3E EF C2 9F 41 4F 

c5 DB FE 3E 26 CD F5 08 
CDF508 F5 D7 3E2D 

с св 47 16686: 07 

ЗЕ 80 20 07 ЕО 4B 84 40 16757: 
07 25 oc 2A 86 40 
AF 7с ЗА 34 40 ЕО 58 88 40 
07 FE 00 СВ 47 5A 

D7 2001 2802 16 00 

07 24 0D 28 

07 F1 ор 7C 

07 СВ 4F 79 B5 

3E 80 2007 FE FF CA AF 41 
07 24 20 01 18 

04 7C oc 7A 

78 FE 15 FE ТА B3 

FE 16 2001 2001 20 F5 

20 E9 25 00 22 86 40 
21 0E 15 22 88 40 ED 43 84 40 76781. 

22 82 40 16638: CDF508  2A8840 
210005 2A0C40 3E 80 28 

22 86 40 01 B4 02 D7 7C 

2100 14 09 AF B5 

22 B8 40 E5 D7 20 FB 

21 00 00 012100 D7 2A 8A 40 
228A40 09 D7 23 

16578: EB 07 22 ВА 40 
ED 48 82 40 E1 07 C3 C2 40 


To enter the program, first type in a Rem 
statement containing 305 characters, made up 
of nine full lines plus 17, as the first line of the 
program. If you then use the direct command 
Poke 16510,0. This will give the first line a 
line number of 0, so that you cannot 
accidentally erase it. Next type in and run this 
now well-known hexadecimal loader: 

1 REM . . .305 characters. . 

10 LET X= - 16524 

20 LET AS=""" 

30 IF A$ = А" THEN INPUT A$ 

40 SCROLL 

50 PRINT X, AS(TO 2) 

60 POKE X,16"CODE A$ + CODE А$(2)-476 
70 LET X=X+1 

80 LET А$ = AS(3 TO) 


__ SOFTWARE FILE 


90 GOTO 30 
Notice that the actual program in machine 
code starts at 16524, the first 10 bytes being 
data. 

Enter the hexadecimal numbers shown in 
the machine-code listing: if you do not 
understand machine code, then these аге 
numbers in base 16 which allow you to 
represent any number from 0 to 255 in just 
two digits — see the Sinclair manual. This 
loader allows you to enter as many codes as 
you like before pressing Newline. If you think 
that you have made a mistake then type S and 
Newline, and when the error report 3/50 
appears then type Let X=an address which 
you know is correct, followed by Goto 20. 

When you have entered the last code C9 at 
16818 type S to stop, and then enter the 
second Basic program which prints the 
instructions and activates the machine code. 
Save the resulting program on tape as any 
error in the machine code could cause a system 
crash and the loss of your program. 


ЗЕР7 01 85 02 3E 80 16799: 
DB FE ED B8 D7 01 00 40 
СВ 67 2A 0C 40 16730: 36 3D 
2001 06 20 3A 34 40 ов 
0D AF E6 07 78 
3E EF 23 FE 07 36 BD 
DB FE т 2012 Bi 
СВ 57 10 FC 3A 35 40 20F7 
2001 ED 4B 82 40 Еб 03 01 FF FF 
oc CDF508 3C c9 
ED 43 82 40 2А 0E 40 16815. 
01 00 00 
c9 
end 16818 


Turbo: Basic listing 
0 REM 


10 CLS 
20 PRINT ТАВ 10;" TURBO" TAB 10; 
"-————ÁX 


. (тасћте code). . . 


30 PRINT TAB 8;"{C)D.GREEN” 

40 PRINT 

50 PRINT "YOU HAVE TO DRIVE YOUR 
CAR ALONG THE ROAD AS FAR 
AS POSSIBLE IN A LIMITED 
AMOUNT OF TIME, AVOIDING 
THE ROADSIDES AND ANY 
OTHER CARS THAT YOU MAY 
COME ACROSS." 

60 PRINT 


70 PRINT "THE FASTER YOU GO, THE 
GREATER THE DISTANCE THAT 
YOU CAN TRAVEL IN THE TIME.” 
80 PRINT 
90 PRINT "CONTROLS AR 
100 PRINT *'(5)-MOVE LEFT”, “ 
RIGHT", "(0)-ACCELERATE", 
"(9)9-DECELERATE'" 
110 FOR N - 1 TO 200 
120 NEXT N 
130 PRINT AT 20,2; 
“ PRESS ANY KEY TO START " 
{inverse video) 
140 PRINT АТ 20,2;"PRESS ANY KEY TO 
START" 
150 IF INKEYS 
160 CLS 
170 LET X = USR 16524 
180 IF X THEN PRINT AT 1,8;"YOU HAVE 
CRASHED" 
190 IF NOT X THEN PRINT AT 1,12;" TIME 
UP" 
200 PRINT АТ 3,12;"SCOR 
16522 + 256* PEEK 16523 
210 IF INKEYSc»'"' THEN GOTO 210 
220 IF INKEYS =” THEN GOTO 220 
230 GOTO 160 
240 SAVE "TURBO" 
250 RUN 


"THEN GOTO 130 


EEK 


Corridors of fear 


Colin Carruthers, 
Edinburgh. 


THE THREE-DIMENSIONAL view that confronts 
you when you play this game shows the 
corridors within a maze from which you must 
escape within a given time. Your current x-y 
co-ordinate is displayed along with your 
orientation and the x-y co-ordinate of the way 
out. 


Movement around the maze is by means of 
the cursor control keys: 7 moves one space 
forward — unless there is a wall directly in 
front — and 5 and 8 turn the player through 
90° to the left or right. 

At the end of the game, a plan of the maze is 
drawn so the player can see where he took the 


wrong turning. The game consists of a short | 
machine-code routine and a larger Basic | 


program. 

The machine-code routine clears the first 22 
columns of the display file and is best entered 
using the short Basic program. Run it, save it 
on tape and test the ues by typing 


LET x - USR 23760 
Assuming all is well, delete lines 10-40 by 


| typing their line numbers. Type in the main 


program, using; 
LIST 2 


instead of just List to avoid listing the 
ics characters in line 
5025 are graphic and the inverse 
characters in 5786 say “Hit any key to being”. 

Each maze used in random, generated from 
four out of eight possible segments, each five 
by five units giving a final maze of 10 by 10 
units. 


1 REM аазааазазазазазазааааза 
aagaaaaaa 
2,33 


18:22,5$,0736, 16, 861/232060, 1 


OR k-23769 T! gore 
30 READ v. PORE X, t 
40 NEXT x 

S2RANQOMIZE : BORDER ©: PAPER 
PRINT ат HAZE 
ч lin carcathers 


PRINT AT 21,23 


59 50.592 109%. 


6 
“ач THEN LET, ХР-КР (x 
э BND estxp. gp) ИГУ OO 

SO IF xpoxmax OR Xp11 THEN LET 
A#="FREE !". GO TO 700e 


ЕТ УРУР + (Y 
ag THEM LET 
GO SUS 4000 
THEN GO SUB 2100 
= PRINT AT 21,23 


: LET dra 


1015 бо SUS sooo 
2029 LET QSU5R 22760: PRINT AT 2 
1.9;xp;".";UP 


(continued on next раде) 
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— SOFTWARE FILE 


(continued from previous раде) 


1020 IF n$&ix,u)(0)-"w" THEN GO з 
UB draw. Go fo 1030 

1022 IF m$íx,9 (O s"e" THEN GO T 
5 зезе 

1025 Ir n$(x-ya,yexa) tf) 2"7w" THE 
N GO SUB drow ssh 

1030 IF w$(x.y) (r)-"w" THEM GO 5 


доза IF a$ix,y) (гә ="е" THEN GO T 
5949 ТЕ в. и) 
"e" THEN RETU 
RN 
2000 PLOT 0.175. DRAW 24, -24: DR 
Брам 


UB агам+л0: 66 TO зезе 
5928.8 
1055 IP e$(xruaLu-x3) (1) 27" THE 
| M GO SUB gras хаб 
си“ THEN GO S 
UB drawe«a2o: URN 
1045 IF mix yi (fsa 
1050 LET х=хаха: LET vayeya: LET 
drawsdrawsiQO. GO TO 192 
24,-24- “RETURN 
=, SRAW -24.-234. 


о 24,-==- RETUR 


2020 PLOT 24,151: DRAV 127,0 
2021 DRAW O,-127: DRAY -125,0 
Bess DRAV 0,127 


2025 RETURN 
S030 PLOT 8,151: DRAL 24,0: DRAW 
= DRAW -24,0 


2040 PLOT 175,151: DRAU -24,0: D 
RAW 0,7127: DRAW 24,0 RETURN 

А DRAW 24,-24. р 
RAY е,-79: DRAU -24,-24 


2101 ÓRAU 2,127: RETURN 
2110 PLOT 151.151: DRAU -24, -24 
ова» G,—79: БАНЫ 24, -24 
2211 DRAW 8,127: RETORN 
3120 PLOT 45.127. DRAU 79,0: DRA 
р 9,-78: DRAG -75,0: DRAU' 0,75 
2125 RETURN 
3130 PLOT 24.127. DRAW 24.0: DRA 
rj -29: DRAW -24,0. RETURN 
2:46 PLOT 151.127: DRAY -2% 0: D 
RAU е, -79: DRÁU 24,0: RETURN 
2200 PLOT 48,127: DRAW 16, -16: D 
RAU е, 2. 16, -35: BRAU e, 
79: RETURN 
2210 PLOT 127,127. DRAW -16,-16: 
BRAU ©, -47: DRAW 16,-16: рабы © 
‚ТЭ. RETURN 
$220 PLOT 64,111: DRAW 47,0 
2221 DRAU 8,242: DAAL -47:0: DRA 
00,47 
2228 RETURN 

| зазе PLOT 46,111: DRAW 16,0: DRA 
B @,-42: DRAG -16,6 
2254 RETURN 
2240 PLOT 127,111. DRAW -16;0: D 
RAU о,-47. DRAW 15,0 
241 RETURN 


311: DRAW 11,-11: 
Au -12)732: ÓRRAU 


2530 PLOT 111,311: DRAW -11,-11: 
DRAW O,-s5: ёлаш 11,-ii: DRAW Ò 
DRAW 26,0: DRA 
-25,6: DRAW’ 0,25 


54,100. DRAW 11,0: DRA 
= RETURN 


о 7,->: 
WoO.-11: онаџ -7,-7: DRAG 6,25: 


RETORN 
2410 PLOT 100,100: DRAY -7,-7: D 
яя : DRAW 7,-7: рняш’‘о,25: 


2420 PLOT 52,93: DRAW 11,0: DRAW 


9 9,11 
24; 
Ет 2 DRAW 
РЯ 27,0: DRA 
a 

4.24: DRAW 
22 DRAN ө, 32 
25 


2510 PLOT 95,93. DRAW -4.-&. DRA 

з 0,-3- DRAW 4,-4: DRAVU 0,11 

5634 RETURN 

2520 PLOT 56,59. ORAL з.е: ORAL 

5225 58: BRAV 2:8 

3623 

EX DRAU 4,0: DRAW 

о.-5 2458: RETURN 

2526 овам 
LET t 
LET 
LET i 


RETURN 
СЕТ i-4: LET rai 


$000 Ir yas. THEN LET ya-0: LET 
RETURN. 


4020 IF ya=i THEN LET уз=е: LET 
xa=-2: RETURN 
4030 IF ха=1 THEN LET xa=@: LET 
92-21. RETURN 
4940 LET Xa=0- LET уза-1: RETURN 


DL ESTO Mee к= 
xasi: Ri URN = 

4130 IF x3-1 THEN LET ха»о LET 
ae : RETURN 

140 LET ха=0: LET Ча=1: RETURN 
OO DIM ЕВРЕЯ LET хтах=1 


X,185- PORE USR 
5025 отм 


t a 
Qo FOR x=20 fO 1 N 
T_AT х,30; PAPER 4," * a 


$700 LET ыз=14 LET xs=1: LET z= 

(RND».49) +100: RESTORE BOOG+z: с 

о SUB 5860 

710 LET ха=6: LET Z=(RND;>.49) $1 

а: RESTORE 8200+:: GO SUB 5800 

ЕЕ RESTORE флот. “Es 
в $500 


5730 LET xs-6. LET ==(RND>.49) #1 
96. RESTORE 560042: GO SUB S600 
5735 LET z-RND 

5740 LET ye-1s(z(.32) «10s (z 5.67) 
5745 IF NOT че THEN LET we-INT ( 
RND#20) +1 


F ye-i THEN LET (xe,ve) t 
5776 NEL CR Syer 8A је 
m$ixe, че 
LET ур=11-уе: 


2.—10- PRINT AT 21,3; 
PAUSE | 3: 

AT 5,23; 

AT S23! xe 


ат. е 
5790 LET <: в2=155" LET’ #50. РОКЕ 
25674,0: PORE 23673,0: PORE 256 


$755 PRINT AT 1,30; INK 4; 
5799 RETURN 

5500 FOR у=уз TO ys-+ STEP -3 
5810 READ 2$ 

5850 FOR х=1 то 5 

5550 LET m$(xeXs-1,9)-z$(42X-O T 
5 љаху 

5540 NEXT х: NEXT y 

5859 RETURN 


5000 OVER 1 
5020 FOR y=ymax TO 1 STEP -1: FO 
R X21 TO xmax- FOR dei TO 4 

5030 IF m$íx,y) (ау " THEN PRIN 
T АТ 15-y xrá ssid) 

5035 NEXT d 

IF х=5х AND ysy THEN PRINT 
AS my Nees en: CO TO BOADO 

Ir Хихр AND ысыр THEN PRINT 
AT'15-g xad, d$ clo 

£040 NEXT x. NEXT ы 

5950 OUER © 

5070 RETURN 

2800 IF q$i(1)2"F" THEN BEEP .5,1 


2 
7e 60. PRINT РТ 1 
о. 
291: “e = start po 
Oi BEEP .2,-7. BEEP 
қ: 
zon Another Go ^ 
төзе OR INKEYS=“N" 
THI 
Е OR INKEYS«"Y 
ЧЕ 


515 
[еш €w тымы мы ы вы 


5010 мы шы мы 
5030 мем w ы 
5050 www w www 
5050 мы мы ы шы м 
$100 ewe ww ww 

5110 ы мыш ы шы 
5120 „~ Ww ar 

515а ш ыы ww шы 
51:0 Dy "w зн м 
z200 м ме ы шы 

5210 wwe “шш ты му 
S220 мм " ww» Ww 
S250 ми мом won 
6240 м ны ыы ow 
5300 ы мы зым 
5510 wer 


ыы 


f ASH AH | 


Rocket command 


Gareth Rowland, 

Stockbridge, 
Sheffield. 

YOU, A DOT roughly in the screen centre, have 
to try and protect all four cities at the bottom 
of the screen from incoming bombs from outer 
space. Each time one of the bombs hits a city, 
a dot appears underneath the foremost left 


city. When all cities have a dot underneath 
them, the game ends. To protect your cities 


you are equipped with a device which causes 
the space-bombs to detonate prematurely. 
When you move the base and push the fire 
button an explosion will occur round your 
base. If a bomb is in the vicinity, it will stop, 
leaving its smoke trail, and another will appear 
at the top. 

To move your base, a joystick is required. 
The movement of the base is controlled 
between lines 340-410. The variables are 
Score for score, Base for number of bases 
blown up, x,y and xl,yl for the bombs and 
x2,y2 for your base. 


"The program takes only 1,922 bytes so you 
can always modify it. Note: if you wish to Save 
it or Load it, you must first press the reset 
button. 

25 IF I»9 OR K1 THEN RUN 

115 DRAW "'C8;BM118,255;E10;F10'* 
550 FOR R-1TOI«2 

555 LINE (130,150)- (x2, y2), PSET 
556 LINE (130,150)- (x2, y2), PRESET 
560 CIRCLE (х2,у2),8,7 


570 NEXT R 

575 IF PPOINT (х,у) - 7 THEN SCORE 
SCORE + 5. 

RENUM 


|18 REM MISSILE COMMAND BY GARETH ROWLAND. & ЈАН, 


га CLS2: 
:PRINT8192. "LEVEL 


48 PMODE 3.1: SCREEN 1,1 
S8 BASE=@ : SCORE=35 
60 Fz33:Ged:T-128:0-0 
та PCLS 


"ІНТЕ, "MISSILE СОММАН 


OF DIFFICULTY< 1 TO 185"; 
За FOR D=1 TO 1GG:SOUMD 2.1:НЕХТ D 1280 LIHEC 1. 13563-124 
:PCLS 13а X-RHDC22125:Y-8 

148 х1=ЕНГ 2 


j^; :РЕТЫТЕЧЯ, "ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖ"; 


DIMPLIT I 118 LINHEC212,1505-6220. 154 5, FSET: BF 


155>,РЗЕТ, BF 


512: 11=8 


158 2-21880:Y221600 
168 Е=ЕНО £1445:R-RMDC2» 


за LIHEC48, 156 )— 48, 154 3, PSET. ВЕ 178 POKE &HFFD?.8 
20 LIHECS1,1582 ~ 99. 1543. PSET. ВЕ 180 v1-v141 
106 LINEK 164, 1503-172. 154), РБЕТ, ВЕ 198 IF SCORE»38 THEN 288 ELSE 228 


E a aa Ea i 
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SOFTWARE ИЕ  — 


| гаа 


ren 


2 FeF+1:G=G+3 398 IFJ250 THEM X25E243 

218 PSETCF.G,65 400 IF 11259 THEM Y2-Y1243 

-220 PSET < "62: PSETLX1. Y1, 6) 410 IF JJ&£18 THEM Y2=Y2-32 

238 IF SCORE+6@ THEM 240 ELSEZ6A 20 IF "225145 THEN т2=ү2-3 

248 Т=Т+1: 430 IF к2=<3 THEM X2-X243 

258 PSETCT.G,65 448 IF W2-3 THEM PSETC KS. 2,5» 

268 IF Y=151 OR Y1=151 THEM 68 458 IF Y2=145 THEN PSETCE2, T2, 52 
270 IF #144 THEN Х1=М1 +2 468 IF Y2=<3 THEN Y2-2Y243 

29@ IF G=15@ THEM BASE=BASE+1 478 IF Y2=3 THEM PSETCX2, Y2, 53 

298 IF G-153 THEM 68 ава PSETC HS. 72.7 

зай IF &-148 THEN BASE=BASE+1 490 IF BASE?=1 THEN PSETC44, 174.7? 
318 IF G=152 THEM Ба 500 IF ВАЗЕ »-2 THEM PSETCOS. 174.79 
328 IF Н=1 THEN Х1==1+2 518 IF BAS 2-3 THEN FSETC168.174.7? 
338 IF Н=2 THEM *-*-2 520 IF BASE ?=4 THEM PSETC(216.174.7? 
зад Je.JO e TES A3: dues dOvYS TKC 12 53@ IF BRSE-4 THEH GOTO 738 

358 PRESET“ 82. Y2> 548 IF Р=126 THEM 558 ELSE 698 
3680 P-PEEK 65280 > 558 FOR R-1 ТО 1+2 

378 PRESETS F: 67: РЕЕЗЕТСТ. 15 568 CIRCLE C(X2.Y25.R.7 

зва IFJé18 THEM X2-*2-3 570 NEXT R 

588 IF РРОІНТ< М.т 257 THEM SOUND 5.18:IF PPOINT ¢X. Y=? THEM Y=6: 

IF PPOIHTCK.Y97 THEN SCORE=SCORE+S 

598 IF РРОТНТЕЕ,С =? OR РРОТНТСТ,0)=7 THEN SCORE =SCORE+1@ 

Бай IF PPOINTEKF.Go-? OR РРОТНТСТ, = THEM SOUND 15.1 

&18 IF FPOIMTCT,Go-7? THEM T-12898:IF T=128 THEN G-a 

ега IF PPOUIMTCF.GOe? THEM F=33: IF F=33 THEM G=a 

630 IF PPOINTC 41.71 9=7 THEM SCORE=SCORE+S 

64@ IF PPOINT¢ 41.1957 THEM SOUND 22.168 

еза IF РРОТНТ C41. ¥19=7 THEM Y128 

660 FOR Q= 1 TO 1+2 

678 CIRCLECX2, 25,0, 5 

688 НЕХТ A 

ESA IF РРОІНТІ М.т 3-8 OR PPOIHT¢ #1. 1 2=8 THEM BASE=BASE+1 

тай GOTO 168 

#18 FOR реј ЛО 5: CeRHDC S3 

720 CLSC:SOUND D.3:MEXT D 

738 CLSA:PRIMT?12."end of дате"; 

748 PRIHT844,"SCORE-"; SCORE; 

750 PRINT@294,. "AMOTHERCY OR Н>";:ТНРУТ R$ 


IF В#="Ү" THEM RUM: END 


Ta nk killer Poke 646,12 then use Print. To use this mode | 10000- 10100 YOU LOSE ROUTINE 
for graphics, Poke the colour memory map | 30000 30060 SKILL LEVEL ROUTINE 
- with 12 for the position of your object. To | Main variables 
Peter Wales, 719229) achieve horizontal bars in the graphics use ps a ИРА Ог E 
Hereford. 53 Роке 36878,16. To turn them off use Poke | M _ posirioN OF BOMB 
а сс бе - У 36878,0. This is the volume location. This is | ТМ = POSITION OF MISSILE 
USING MULTICOLOUR mode graphics on the | used to flash the plane and create good graphic ere OCATIO! 
panded Мїс20, yi is > m у z 5 SN OUND LOCATION 
MEAE уе» уш сап create епо | explosions шу Ше pame: VN = VOLUME, GRAPHICS LOCATION 
bombing game. The objective is to blow up a Б SK - SKILL LEVEL 
tank by dropping a bomb from your super- | Main program lines G$ = TIME 
sonic jet while avoiding the tank's return of | 10 - 80 INIIALISATION AS = KEYBOARD INPUT 
f US HS | 300-395 MAIN SUBROUTINE а 
ire. There are 10 skill levels in the game. 5000-5090 YOUR SHOT ROUTINE | То make the game more difficult change line 
These determine the rate at which the tank’s | 8000. 8135 YOUR WIN ROUTINE 5075 to: 
missiles home іп on you and the speed of the | 8140. 8440 TITLE INSTRUCTIONS 5075 IF PEEK (H+ 22 + 1) = 30 THEN 8000 
tank. 9000-9080 ROUTINE TO ANIMATE TANK | Now you have to hit the tank in the dead 
To obtain multicolour graphics for text, | 9910-9970 TANK-SHOOTING ROUTINE | centre. 
. È 320 IFAS="H"THENP=P-22 © EUR: 

Z'THENP«P«22 

O2THENP=P+22 

11ТНЕНРаР-22 

3333 "RNDF-GTHENGUSUETQ29 5010355 
1 РЕШНТ ТИ н 


301 POKEWM,FL РОКЕЗН,Р/35 
302 FLe16-FL GETRS 


I жт 
45 IFF1THENGOSUES 


10'РОКЕСР+2а, 10 

РОКЕР+20, 78 

За" РОКЕР-47, 32: POKEP*21,32 РОКЕР 
(continued on next раде) 


YOUR COMPUTER, MARCH 1983 123 


(continued from previous раде) 
391 IFTFeITHENIFPEEK СТ 


3288 PRINTTRE(R);" 

£290 РОЯН=1Т0189 -РОКЕУН, 8: РОКЕМН, 16: СЕТАФ : IFA$»" "ТНЕННЕХТН: НЕХТА 
8300 РЕТНТ" 4"; 

S408 PRINT'ENNRiDULD VCU LIKE TO РЫЯУ"-РРЛНТ"ОФФАЮРЕОМЕ RUN” 
8405 PRINT" Я Зин 

СЕТАЗ:1ЕА$=" "THENGA10. 

8420 IFR$e"v"ORRS«"P"THEN3BG00 

8430 ТЕВ$="Н"ТНЕНРАЛНТ" ОЖ BYE. YE," END 


POKEH, Px: POKEH- 30400-7690, 12 FOKEH-2 
1 нене22+1 12276895 


IFH>7688+200THENP? 8435 60703410 
Р=4 Ти] 8440 END 
REM 8999 РЕМ TANK 


IFH>S1SSTHENF =O РОКЕН-22-1, 32 

IFPEEKCH*1) OG2THENEQ0D 

RETURN 

OST If) FORP-«1TO12:FÜRN*1TO14-FOKES6879, N: NEXTN P 

POKEGAG, 14 PRINT ХИЖЖА ; TRE 12); "ЭФИР" 
РОКЕН-22. 52 

Fee ТЕ 

FORNe130TO24Q: POKESH. Н`РОУ=28ТОФЗТЕР-2 РОКЕУН, V. 

НЕХТУ,Н 

PRINT" T -FOKEG46, 14 

PRINT"WELL ТОНЕ У 
PRINT'HEIN "0%." 
8660 FORN*1TOIE. 

3070 РОКЕУН, 19:FORT=170180 NEXT 
8050 РОКЕУН, а: ҒОКТе1Т0168 NEXT 


3000 РОКЕ646, 12 :РЕ1НТ"ЖЮШОШШШ ОШООО" ; TRB(TE);" ито * 
9818 TT«P-7680: TD»INTC(P-7680)/22): ТА=ТТ-=(Т5#22) 

9815 РОКЕУН, 15:РОКЕЅН, 128+С4#ТВ) 

3820 ТЕТВСТАТНЕНТВ=ТВ+ЗК THeTMesK 

9838 IF TBP TATHENTE=<1B-SK *TH=TM-SK 

3035 РОКЕЗН,Е 

5040 ІҒТВСӘТНЕНТВ"18 

3050 1ЕТВУ1ӘТНЕНТВ=0 PR INT" ОШООО ООО ОИ"; TAB 17); " 
9060 IFTF={THENSSIG 

Э07@ LFTF=@ANDRND(1)>. ЕТНЕНОЗ О. 

3988 RETURN 

3918 ТЕТЕЖОТНЕНТЕ=! : TMe8100+TB 

3915 РОКЕТИ, 30 РОКЕТИ+30720, 14 

ээге TMeTn-22 

2358 IFTMKT70ZTHENTF 0: РОКЕТМ+22 32 : REMPOKETM-21,32: POKETI-23, 32 


SECONDS" 


8098 НЕХТ 9362 РОКЕТМ+44, 32°POKETM+43, 52: РОКЕТН+45, 32 

8100 PRINT" HAOQELL ПОНЕ " 9378 сотоэезо 

8110 i 18000 FÜRN«Z2OTOI28STEP-2 

2128 19085 РОКЕЗЄ87Э,Н-116 

BEJ 10010 FOKESH,N 

3135 10820 FORV=1TO2 РОКЕМН, V NEXT | 
| аг 16038 NEXTN 


8141 PRINTIM g r 10040 FRINT"CFWIMONRBITOO PAD!” 
8142 PRINT" — d B0B RUN 18050 FRINT'AEBBEOO GOT HIT!" 
3143 PRINT" а r 10069 PRINT"3EMEMBBIIME m, T71f 


S144 PRINT? © "BEST TINE a" Ни PRINT 
2145 POKES46, 14 
3147 Ред ТҒад 


C) PETER WALES 196271 18078 РОКЕУН, 0 POKESH, @ 

16088 PRINT'EM PRESS A KEV“ 

10085 FOKE196,0 

8200 FRINT'EMMAENNNTNOU MUST BOMB THE TANK". PRINT"MUSING YOUR SUPER JET." 10090 WAIT196,1 СЕТАР 

3210 РЕТНТ"ШТОЏ MAY ONLY DROP ONE BOMB AT A TIME." PRINT "MAWATCH OUT FOR THE TAN — 10108 сотог141 

К”; 30000 PRINT"J3  : BOMB RUN M 

8220 PRINT"IT SHOOTS ТОО 30018 PRINT'AER ИНАТ SKILL LEVEL" FRIN 
8238 PRINT"  ENNieUPE АЈ«ТОЫНӘ APF IRER" POKES. 12 30058 PRINT MM; INFUTR 

8252 FORF»OTOI7 38848 IFRKGORRDl0THENSEG0n 

8250 PRINTDS; TRB(RD ; * 
827@ PRINTTABCA, " 


49 TO 10) ERSY-HRRD- 


Psychic asteroids 


Envelope command takes time to master. The 
sounds i in this program were created using the 
velope-defining program published in the 


them is nor enough: you have to blow them 
out of the ether using quick reflexes and your 
laser cannon. Your craft can be moved 


J P Riggs, November 1982 issue of Your Computer. through 360° and propelled using the 
Gosport, The program is a space asteroids game with | thruster. 
Hampshire. a difference, Where normal asteroids just The control keys are: FO left turn; F1 right 


WRITING GAMES on à home computer can 
pose many problems, the main one being 
where do I start? You can start designing 
things like the layout of the screen, special 
characters and sound effects. If the game is of 
the type where you are playing the computer. 
the program must contain the logic to handle 
this. Once the program has been written you 
will want to improve it by speeding it up and 
having better presentation and a more exciting 
game. 

In this program the ship can be rotated and 
the relevant positions must be calculated many 
times a second to give the effect of the craft 
spinning, therefore sine and cosine tables are 
set up before the games commences. Other 
ways of speeding up are a program to remove 
any routines which are wasting time, spaces 
and superfluous text. Simplifying the 
equations before the computer evaluates them 
can save a great deal of time. 

If you have moving graphics you need them 
1o move smoothly across the screen without 
disturbing features such as the scores and 
visual information. This can be achieved on 
ће ВВС by setting up separate graphics and 
text windows, using VDU24 for graphic 
window and VDU28 for text windows — 
page 386 of the manual. 

To make the game more exciting, better 
graphics and sounds can be developed. The 
graphics are fairly easy to achieve using the 


amble across the screen these contain homing 
devices and high explosives. Just dodging 


turn; F2 a quick 180° turn; F3, F4, F5 
hyperspace; F6 thrust; F7 fire. 


wide variety of commands such as Move, 
Draw and Plot available on the BBC. The 
sounds are not so easy to create because the 
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»L- 
1 REM BY J.P.RIGGS 1985 
2 REM GOSPORT, HANTS 
16 ONERROR RUN 
20 MODE7: PROCOf Ff: #FX16,0 
зе DIMSI (90) ,CO(90) :FORAZ-eTOS&OSTEPA: PRINTTAB (12, 12) s INT((360-0X) /36)5" "5:8 
1(A%/4) "SINRAD (АХ) : CO (02/4) =COSRAD (AZ) : МЕХТАХ 
40 *KEY1O"OLDIMRUN:M" 
Зө PROCoff:VDU23,224,24,24,60,60,126,126,231,251,23, 225, 60, 69, 155, 165, 165, 153 
169,60:NUS=" "«CHR$224:sFXló,0 
bO PRINTCHRS12; TAB (0,0) sSTRINGS (40, "#") ;TAB(O, 1 
RO I D S #";TAB(O, 2) : STRINGS (40, "*") z«F X15, © 
79 PRINT'''"Do you want background noises (Y/N) 
ве ONERROR GOTO160 
90 ENVELOPE1, 1, 10,10, 100, 200, 16,260,120, 100, 4,1, 120, 127: #FX10,5 
190 FORX-100TO128: SOUNDI, 1, X, 1: SDUND2, 1, (255-X) , 1: NEXT: X=INKEY (20) 
116 HIGHSCORE-550:HIGHSCORER$-"J.RIGGS":A$-" ":HS=550:MF=1. 5 
120 ENVELOPE1,0,-8,—5,122,227,245, 194,123, 76, -1, 6,126, 126: ENVELOPEZ, 129, 2,4, 
5,28,14,7,0,0,0,-80,80, 80 
150 ENVELOPES, 1,1,2,0,0, 123, 1,— 
1,1,-1,-1,126,126 
140 XXZ-RND (90) «4: 5TZ-640: RTZ-512: AS="W" : YOZ-RTZ : ХИТ 
150 SCORE=0:NOLEFT=3:J3%=20: PROCastinit:#TV255, 2 
160 MODE4: VDUI9,0,1,0,0,0:PROCscore: PROCCalc: PROCstars (400) : PROCdr aw 
170 VDU2Z4, &00, LOO, LOO, LOO, &FF , МӘД, LBA, LOS 
186 REPEAT PROCcontrol:PROCasteroid:UNTIL NOLEFT<=0:PROCend:G0T0140 
190 DEFPROCcontrol:REM Change ?236 TO 7215 AND DELETE 87=7257 and ORB%= for 05 
9.1 
200 4z-7256:B7122237: IFAZ=16@ OR BX-160:XXX4-XXZ-8*RND (2) : PROCdr aw: PROCtest (a7, b 
X.c):IF RND()-1 GOTO260 
210 AX-7236:1FAZ*241 OR BX-241:XXZ*XXZ-B*RND (2) : PROCdr aw: PROCtest CaZ, bZ, c) : IF 
RND(G)-1 БОТО210 
220 IFAZ-242 ORB%=242 XX%=XX%+180: PROCdraw:PROCtest (а,Ь,с) *PROCasteroid 
230 IFAXe245 ORBX-245:PROCdistance:IF JJ%>(25*c) PROCthrust (70) :PROCasteroid 
240 IFAX-148 OR AX-243 OR 42-244 A$«"HYPERSPACE":PROCdraw: PROCtest (aZ, b, c) 
250 IFAX-148 OR 47-245 OR Ах=244:1Ғ RND()-1 NOLEFT-NOLEFT-1: VDU7: PROCscore 
260 1ЕА%=150 ORBZ-156 AND RND(1)>@.35 PROCdistance:IF JJZ»40PROCfire:PRÜCaster 
oid 
270 ENDPROC 
286 DEFPROCcalc:XXZ* (560+ (ХХ7<0) «ABS (ХХХ) — OXXX20) KABS (XX%)) MOD 360:X1=(XX%+18 
ө) MOD 360:X2-(XXZ*215) MOD 560:Х5=(ХХ%+145) MOD 360 
290 IF RTX2945 RTZ-S:S8T4-(1280-STX) ELSE IF RTZ<@ RTZ-940:STAX-(1280-STZ):G0TOS 
10 
300 IF ST%>12B80 STZ-S:RTZ-(1024-RTX) ELSE IF STZX0 STX-1275:RTZ-(1024-RTZ) 
310 YZ-51(XXX/4) #38+RT%: YOX-SI ((X3) /4) *42+А ТИ: YTX281 ((X2) /4) «424RTA 
320 XUZ-CO(XX./4) *38*STZ: XIX-CO ( (XS) /4) €42*ST7.: XTZ-CO ( (X2) /4) #42+5T% 


(continued on page 129) 


ye PSYCHIC ASTE 


":ggg-GET: eFX9, 5 


110,0,-1,–20, 125, 70: ENVELOPES, 1,12, 1,5, 1,2,12,- 


ORBITER 


A fast and furious arcade action дате for the | 
ZX Spectru um, Orl inane written enti dum mic 


Survival is thenam 
scramble-type 
code action with full 


stars _їп this exciti 


Spectrum Software 


MMERS. Tire 


чә A 
SOFTWARE” с^ 


BUG-BYTE SOFTWARE, MORE THAN A GAMI 


All about me was darkness. Tens of thousands 
of screens stared blankly into space. Minds drifted 
aimlessly, dulled by lack of stimulation. The world 
was grey, drab, lacking . . . 

Then suddenly it happened. First one, then 
another, then tens, hundreds, thousands of tired 
screens felt a surge of power and flickered back 
into life. They were much as | had seen on my 
own planet's microcomputers — the ZX 81, 

ZX Spectrum, Vic 20, BBC Micro and ORIC- 1. 


The minds paused to take stock. They clustered 
round the screens, their nimble fingers excitedly 
flicking the controls back and forth At last they 
had found a challenge . . . action and adventure 
with cunning tests of dexterity and reaction. 
Everywhere, conversation was of Asteroids, 
Mazogs, Panic, Another Vic in the Wall. 

Unable to resist, | too had a closer look. There 
before me was vivid colour, high resolution 
graphics. | could practically feel the spine-tingling 


...IT'S A DOOR TO ANOTHER DIMENSION ! 


sound effects as whole battle fleets of Cosmiads 
swarmed out of nowhere and attacked. | should 
have known. As my fingers raced over the 
controls, and | prepared to stand and fight with 
only a single laser bolt for protection, | realised 
| was trapped! 

Too late now, | remembered this was no 
ordinary software. I'd been warned, as | now 
warn anyone buying from Laskys, W.H. Smith, 
Currys Micro C, Spectrum and Си 


branches of Boots, and a nationwide network of 
dealers stocking Bug- Byte. Because Bug. Byte is 


- more than a game, it’s a door to another 


dimension One that | had opened. 


SOFTWAR 


100 The Albany, Old Hall Street, Liverpool L3 3AB 


How Epson beats 
the competition. 


У. 


АМАН 


ЦМ 


заа 


The amazing НХ-20. 
The most complete portable computer available today. 


The HX-20 is a portable computer with a full size typewriter Print Out. Built In. 
keyboard, LCD Virtual Screen, printer and microcassette facility The 24 column dot matrix impact microprinter offers 42 LPM in a crisp, precise 
actually built in. А computer with a rechargeable power source that's 5 x 7 matrix for perfect hard copies. Every time, And you can choose from a wide 


large enough for writing programs and manipulating data virtually range of peripher 

anywhere, yet small enough to carry in a briefcase. 
But don't let the size fool you. The HX-20 is not a gimmicky toy or an excuse for a You'll find our name on a highly successful range of computer printers. So you 

calculator. It's a precision machine using a full extended version of Microsoft BASIC can be assured of the same quality and reliability through on extensive research 

with 16k RAM, optionally expandable to 32k and 32k ROM expandable to 64k programme prior to the launch of any Epson product 

RS-232C and Serial interfaces. The ASCII typewriter keyboard and five programmable Walie or call us for further detalla and the name of your loc 

keys brings ten separate program functions to your fingertips. seeing really is believing). - e 

Power to your elbow. E lance at the competition and yor 
The HX-20 runs on its own power supply for over 50 hours and can be easily {сме ке сот ee: 

recharged ovemight, or whilst in use, with the ability to retain its memory in RAM E { Я 

sven when switched off Epson (UK) Limited 

Keeping you in the picture. Freopost Wembley, Middlesex HAS 6BR 
The LCD screen is unique — showing any 20 characters тееїоле: 2730. Telex: 8814169 

py 4 lines at a time — enabling you to carry out word 

processing or data entry as if you are using a large screen. 


HX-20 


PORTABLE COMPUTER 


m bar code readers to acoustic couplers for total capability. 


Epson. Reliability through Research. 


tockist (because 


ооп realise that the HX-20 is 


Extraordinary product. 
Exceptional quality. 


— — SOFTWARE Fil 


(continued from page 124) 

330 CXX9CO((X1)/4) 811«STZ: СУХ=51 ((X1) /4) *114RTZ: ЕМОРКОС 

340 DEFPROCdraw:IF RND(S)=1 AND А%<>"НҮРЕКЅРАСЕ" PROCasteroid 

356 MOVEXOZ, УХ: PLUT7, Х1%, YOZ: PLOT7, CX%, СҮХ: PLOT7, XTX, YTZ: PLOT7, ХОХ, Y% 

360 IF А%="НУРЕВБРАСЕ" RTZ=RND (950) : STZ=RND (1280) : XXZ*RND (360) 

370 A$="x":PROCcal с: MOVEXO%, УХ: DRAWX 1%, YO%: DRAWCX%, СУ: DRAWXT%, Y TX: DRAWXOZ, УХ: 
ENDPROC 

380 DEFPROCthrust (BOX) : SOUND@, -15, 100, 8: RTZ=RTZ+S1 (XX%/4) «BOX: STZ-STZ«CU (ХХ%/4. 
) «BO: PROCdr aw: ENDPROC 

590 DEFPROCKire:SOUNDi, 1, 1,10: VDUS 

400 FYXsYX«SI UXXX/4) JJX: РХ СО (XX7/4) €JJX.*XOX. 

410 FORMN«OTO!:GCOLO, 1: MOVEXO%, УХ: DRAWFX%, FYZ:PLOTO, Ө, 16: PRINTCHRS225 

420 BCOLO, ©: MOVEXO%, УХ: DRAWFX%, РУХ: PLOTO, ©, 16: PRINTCHR$225 

азо NEXT: VDU4: PROCof #:GCOL@, 1: IF SQR((FX%~-a%) ^2* (FYX-bX) ^2) 25*c. PROCastdest 

440 ENDPROC 

456 DEFPROCasteroid:IF RND(3)-1 PROCditf 

460 IF 999=89 AND RND(4)=1 SOUNDRND (3) , 5, RND(255) ,2 

470 PROCtest2: aZ=aZ+KTZ: b%=b%+J TZ: с“ СМЕ: МЕ=1 ИМЕ: MOVE (a%-10%c) , (57—10%0) 

480 DRAW(a%Z+20%c), (bX-S*c) : DRAW (а2+25%2) , (bZ+25#c) : DRAW (а2+5%2) , (b%+30#c) 

499 DRAW(aZ-10»c), (b%-108c) :PROCtest (aZ, b, c) 

500 IFa%>1280 OR b%>1024 OR aX«6 OR русе PROCtest2:PROCastinit 

510 ENDPROC 

520 DEFPROCstars(NO) 

550 FORX=0TO NO: J%=RND (1280) : KX-RND(1024) : MOVEI%, КА: PLOT69, JZ, KZ: NEXT: ENDPROC. 

540 DEFPROCscore:PROCoff:IFSCORE2HS HS=SCORE 

550 IF NOLEFT<® ENDPROC 

560 PRINTCHR$30;" SCORE"; SCORE; " 


HIGH SCORE=";HS3 ТАВ (25, 1) 3 STRINGS (NOLEFT , 


570 ЕМОРКОС 

586 DEFPROCdestr oy: VDU19, 0, Ө, 0, Ө, 9: NOLEFT-NOLEF T- 1: PRÜCscore: *FX15,0 

590 SOUNDO,-15,5,50: FORSZ-1TOS:FORXPRX-1TO20 STEP2:D-INKEY (2) : VDU2: 
030: :NEXT:FORXPRZ=20 TOOSTEP—2: D=INKEY (2) : VDU23; 15, XPR%, Өз 0503 
АСЕ": PROCdraw: ОШКО, –15, 6, 12: 9" " : VDU19, 0, 1, 0, 0, 0: ENDPROC 

500 — DEFPROCend: SOUND2, 6, 0, € 

610  VDUS:MOVESS2,525:PRINT"G A M E 

629  QQ-INKEY(1000) : &FX15,0 

630 VDU22,7:PRINT''''"Your score is ";SCORE;" points" 

640  PRINT"High score is "3HIGHSCORE;" points by";CHR&129: HIGHSCORERS' * 

650 IF SCORE>HIGHSCORE HIGHSCORE-SCORE:PRINT"Yours is the highest score"":IN 
PUT"Please enter initials ",.HIGHSCORERS'" 

660 — HIGHSCORERS-LEFT$ (HIGHSCORERS, 4) : INPUT"PRESS RETURN"A:HS=HIGHSCORE: ENDPR: 
oc 

676  DEFPROCastinit:RANDUMeRND (-TIME) 

680 ст (ВМ0 (50) +10) # (36-2) 

699 REPEAT: Pos%=RND (4) : a%=RND (1289) # (1) *(Pos%=2 OR Pos%=4)-1280"(Pos%=3) 

700 b2Z=RND (960) #(-1)*(Pos%=1 OR PosX-3)-950* (Pos%=2) : UNTILABS(ST%—a%) >40 

710 — PROCdi Ff£:ENDPROC 

720  DEFPROCdi f:DIFFxZ-(STZ-a4):DIFFyZ-(RTZ-b4): IFDIFFy%=@ OR DIFFx%=@ ENDPR 
oc 

750 DX=DIFFx%/ABS (DIFFx%) : DYsDIFFyZ/ABS (DIFFy%) 

740 ІҒ ABS(DIFFx%) >20 КТХ= (ВМО (5) +В) DX: JTZ=DIFFy%/DIFFx%*KT%: ENDPROC 

75@ IF ABS(DIFFy%) >20 JT%=(RND(5) +8) *DY:KTZ=DIFFx%/DIFFy%*J T%2 ENDPROC 

760 — KTZ*10«DX:JTX-10*DY:ENDPROC 

779 DEFPROCastdest : PROCtest 2: SC- INT ( (SCORE*150- INT (SO*c) ) /10) #10 

786 — PROCextra: SCORE-SC: PROCscor e: PROCexplosi on (aZ, b, 55, 2. 2) : PROCastini t:PRO 
Casteroid:ENDPROC 

796 _ DEFPROCtest2:MOVE (a%-10#c) , (bZ-10*c) : PLOT7, (a%+20*c) , (bX-S*c) : PLOT7, (a%+ 
25«c) , (bZ425wc) 

800  PLOTZ, (aZ*5*c) , (b%+30%c) : РОТУ, (aX-109c) , (b%-10#c) : ENDPROC 

810  DEFPRÜCdistance:IF RND(3)-1 FF=2 ELSE FF=1 

820  JP%=SOR( (a%—XO%) “2+ (b%-¥%) °2) IF JPZ«500 THEN JJ 

850  ENDPROC 

вад — DEFPROCexplosion(XXX,YYY,ZZZ,WWW):IF C<O.7 У0019,1,15,0,0,0,19,0,11,0,0, 
9:JKK-67 ELSE JKK-69 

850  FORD--222 TO @:IF D>-46 PPX-D/3 ELSE PPX--15 

вое SOUND, PP%, 6, 1: T= (150+) WWW: PLOTIKK, RND (T) -T/2*XXX , ВМО (Т) -Т/2+УУУ: МЕХ 
T: VDU19,0,1,0,0,0, 19,1, 7,0, 0, 0: ENDPROC 

870  DEFPROCextra:GP-(SC DIV 5000)#5000:IF SCORE»-QP ENDPROC ELSE NOLEFT=NOLE 
FT*1:VDU7:ENDPROC 

880 — DEFPROCtest (Q, W, E) 

899  PROCdistance: IF JPX«48 PROCdestroy:FROCtest2:PROCastinit:PROCasteroid 

9060 ENDPROC 

316 DEFPROCoff:VDU23,1:0;0;0:0::ENDPROC:REM Change to VDU23,8202:0;0;:0; for 
es ө.1 


This program is specifically for the BBC model B but could be squeezed into a model A with a few 
changes: in line 160 change Mode4 to Modes; in line 170 change the VDU24 to accommodate the 
new Mode; in line 560 the printing will have to be changed to make it neat; as there are four 
colours in Modes rather than two in Mode4 you can be more adventurous with the colours. 


O'v E R": 004: *FX15, 6 


IPX/FF ELSE JJX-JPX/2 


+ INTERRUPT INTERCEPT + 


ie ei 36 


E e З 
55045 E H3 28 55 Bi iman Liston 3/1/85 
zoe? Sg co 25 ES SE Set Interrupt Mode 2 and 
= diesem dz Xnitialize Interrupt Vector 
3479 DD ES FS cS 25 Table 
2487 FS SD 32 B2 FS 
3495 SE S2 32 B2 FS 2 
3811 — 86 Ge 28 Fe BP ЗЕ BS ЕЕ E 
518 за 54 FS ат CE 21 27 32 = 
$3527 Ва Бе FE £6 Ca iE Fé А 2 
55585 32 ва FS Эн B3 Рё A? СЕ 
РЕШЕ НЕР. 
53559 21 18 40 ЗА ВЗ re CD 79 
83567 РӘ ЗЕ об CD 8C FS За B4 
53575 Рё CD 79 FS ЗЕ OB Ср BC 
3583 Рё ЗА BS FS CO 79 FS 21 
ese, ре 22 00 Bi 25 EB EI рз 
3882 Ge 96 FS CB ос CB ЗР CB 
3615 SF CB SF CD 5с Ра Fa Ee 
3823 бе CD ec ке 5$ Db ES 28 
ПНЕ 
55. å 12 a 
Siz 8) 98 88 16 5 FE BB g 
23985 Ор 23 co IF се 16 GO Es 
$3871 оо оё оо ро во бо ге 


arg 50000 (55040) 


Е 


Interrupt-intercept 


Simon Liston, ЕЕ 
Walthamstow, SPECTRUM 
London. = 


THE ZX SPECTRUM produces an interrupt 
every 0.02 seconds. The Spectrum ROM uses 
this interrupt to increment the Frames system 
variable and also to see if any keys are being 
pressed. This short machine-code program 
causes the micro to Call address 63479 on each 
of these interrupts. I have written a real-time 
clock to illustrate one possible use of this 
facility. 

First, reserve some memory; type Clear 
63400. Next, Poke the 23 bytes of the 
interrupt-intercept into locations 65040-65062. 
Now, Poke the machine code for the real-time 
clock into locations 63479-63665, Check what 
you have Poked with the listing, then Save the 
code you have entered. Next, Enter Rand 
USR 65040. 

You should now have a random time dis- 
played in the top right-hand corner of the 
screen. Hours, minutes and seconds are stored 
in packed-bed format. Their respective 
addresses are: 63667, 63668 and 63669. 

Setting the time, for example, 11: 
done as follows: 

POKE 63667, 1*16+1 
РОКЕ 63668, 4*16 +4 
РОКЕ 63669, 1*16+3 


Note that you must have а self-contained 
machine-code program at locations 
63479-64760, that is, unless you know exactly 
what you are doing, you should Save all the 
registers and do not alter any system variables. 

It is a good idea to end your routine not with 
ei; ret but with JP 5610, this causes control to 
be passed to the usual interrupt routine. 

The clock program given will keep good 
time so long as Load, Save, Beep, Copy or the 
printer are not used. Some other ideas: on 
every interrupt, Print the value of the system 
variable PPC to show you the line number 
being interpreted. This provides a simple trace 
mechanism. Or set SCR CT to 255 on every 
interrrupt, this will stop the Scroll? function 
being erased. Why not have a delay loop on 
every interrupt? This will slow down program 
execution — if it is not slow enough already. 


13 is 


53484 ES а push hl 
53485 ЗА B2 FS ld a, tReet? 
3D dec à 
32 вг ға td (Вез „а 
са 46 FS јр nz¿Ptime 
ЗЕ 52 ta а, 80 
ка id (Reall,à 
FS ка a, (Secs 
and à 
зас a,2 | 
gaa 
fa td ‹(зесзз,а 
СР 36 
ев ЈР nz,Ptime 
хог я | 
ез la {8 E | 
FS is E 
and á 
adc э | 
аз | 
FS та 
ср 
rs ip | 
žo | 
FS ta 
FS ta 
аг 
за 
аз 
FS td 
ee 
кз ae 
FS та iMours),a 
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SPECTRUM 48К : ZX81 16K 


SIX PART ADVENTURE 


E 


> i 
BLACK CRYSTAL 


THE QUEST IS ABOUT TO BEGIN 


The ultimate role-playing adventure for the SPECTRUM/ZX81. 
You can become a warrior, elt or wizard on a quest to find an 
the rings of creation: to destroy the Black Crystal and defe 
Lords of Chaos. Held within six programs lies a land of fab 
treasures and mythical monsters. J through the land of 
e castle of shadows, descend into the 

n for diamonds in the sea of sand but beware 
5! Confront the fire d. in his temple, battle 
f Chaos and win your way to the Black Crystal 
lack Crystal into six programs we can provide more 
етай than any other adventure for the Sinclair 


nster battles. Superb graphics. Save game feature. 
supplied together on cassette, boxed with 


SPECTRUM 48K: 180K OF PROGRAM 
IN SIX PARTS — ONLY £7.50 
ZX81 16K: OVER 100K OF PROGRAM 
IN SEVEN PARTS — ONLY £7.50 
WHY PAY MORE FOR LESS OF AN 
ADVENTURE 


To: CARNELL SOFTWARE, DEPT 2. 4 STAUNTON RD, SLOUGH. 512 INT. 
Please send me: Black Crystal for ту, 


Spectrum 48K 
2X8 16K 
Г епсіоѕе a cheque/postal order (payable to Carnell Software) for £ 


NAME 


ADDRESS 


TRADE ENQUIRIES WELCOME 
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FROGGER 
ZX81 (16K) ZX81 (16K) 
*ALL MACHINE CODE *MOVING CARS, 
(10K) LOGS, TURTLES 
*FOUR INDEPENDENT *ALLIGATORS, 
GHOSTS DIVING TURTLES 
*HIGH-SCORE ‘HALL *FOUR ‘SCREENS’ OF 
OF FAME’ ACTION 
*ALL ARCADE 
FEATURES 
*ENTIRELY MACHINE 


* AUTHENTIC ARCADE 
ACTION 

*TITLE/DISPLAY 
MODE CODE 


ONLY £5.95 INC. P&P ONLY £5.95 INC. P&P 


S" XX DRAGON 32 SOFTWARE ^ "5 


MISSILE COMMAND .ONLY £5.95 
FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 


GRAPHICS DEMONSTRATOR .......... ONLY £5.95 
LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING 


DJL SOFTWARE 


DEPT YC, 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 


TRADE ENQUIRIES WELCOME 


SOUND with SINCLAIR 


MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81, 
TIMEX Sinclair 1000 
or SPECTRUM 


THE ZON X 
£25.95 ~ 


incl p&p & VAT 


Ж The ZON X SOUND UNIT is completely self-contained and especially 
designed for use with the ZX 81, TIMEX Sincisir 1000 and Spectrum 
Computers. It just plugs in — no dismatiing or soldering: 


No power packs, batteries, leads or other extras.* 


speaker. 


* 
X Manual Volume Control on panel — ample volume from built-in loud 
Ж Standard Sinclair — 16K Rampack or printer can be plugged into ZON 
X Sound Unit without affecting normal computer operation. 

Ж Huge range of possible sounds for Games, Music, Helicopters, Sci-Fi, 
Space invaders, Explosions, Gun-shots, Drums, Planes, Lasers. 
Organs, Bells, Tunes, Chords, etc., or whatever you devise! 


Ж 8 full octaves. Uses 3-Channel sound chip giving programme control 
of pitch, volume of tones and noises, ай with envelope control 


Ж Easily added to existing games or programmes using а few simple 


"BASIC" lines or machine code. 


Ж No memory addresses used — 1.0. mapped. 
FULL instructions with many examples of how to obtain effects and the 
programmes, supplied, fully guaranteed. British Made. 

"Except with Spectrum, you need the Spectrum Extension Board Order 
No. SET — Price £6.80 incl. V.A.T. 


Payment may be made by Cheque. Р.О. 
Giro No. 388 7006. Postal Order or Credit 
Card. 

Export orders -— Bank Cheque 
International Money Order. U.S. $ or Ё 
Stering 


Access & VISA accepted. 
Ring 0920 3182 for 
Immediate despatch 


________Б5РТИМКЕ FIL 


{continued from page 129) 


53558 DD 
23562 ЗЯ 
53565 CD 
53568 ЗЕ 
53570 CD 
53573 Зя 
63576 CD 
23579 ЗЕ 
53581 СО 
3584 за 

63887 CO 
=з59е 21 
53593 06 

t 

53595 35 
53597 23 
53598 10 
$3600 Е1 
53501 Di 
63602 Ci 
53503 Fi 
53504 00 
сз 


оодо 


оотт oooo0" 
woo DUPON 
9 
о 


imi 
T 
"ТТЫ 


Е 


53645 11 ра 21 ка de,256 al 
53648 D5 28 а 5 

ur 

53650 7E ка а, tht 
83651 ЕЕ ЕЕ xor 255 
55653 DD 77 ве id (ix49),a 
53656 23 inc hi 
$365 DO 19 add ix,de 
53653 18 FS КЕРИ 
63661 ОО Е1 рор ix 
53663 DD 23 inc ix 
53665 се сех 

Real 

defb SO 

Hours 

53667 00 nop 

dins 

$3668 00 nop 

Secs 

33669 oo nop 


Chords 


Bernard Dembowski, 
Feltham, 
Middlesex. 


THREE TYPES of chord are described by this 
program: major, minor and seventh. Each 
chord consists of eight notes played in rapid 
succession, similar to the banjo cross-picking 
style. A bar — four beats — requires 16 notes. 
Within the confines of this Forth program, if 


one chord lasts the length of the bar, you enter 
it twice. In other words, one chord entry 
equals two beats. 

Now for the program. First enter a variable, 
T; this is the length of each note in 
milliseconds. This governs the tempo of your 
tune. Next, define the word Chord, then 
define the chords you need for your tune. The 
Jupiter Ace’s memory is not sufficient to store 
all the chords shown, so just define the chords 
you need. Unfortunately, this method is not 
suitable for waltzes, that is, anything in three- 


four time. In the example the chords are 
written out exactly as you would enter them 
into the Ace. 


Michael, row the boat ashore 
150 Т ! 
DDDDGGDDF#mF#mEmEmDA7DD 


House of the Rising Sun 
200T! 


Dm F G Bb Dm F A7 A7 Dm F 
G Bb Dm A7 Dm F Dm F G 
Bb Dm F A7 A7 Dm F G Bb 
Dm A7 Dm Dm 


100 VARIABLE T 


.. 


ИИ 426 358 284 


— 


426 358 284 426 358 CHORD 


CHORD 8 0 10 T 8 BEEP LOOP 3 


ОЁ ) 

C 319 379 239 319 379 239 319 379 CHORD 5 
F 179 358 284 479 353 284 179 358 CHORD 3 
G 319 426 253 319 426 253 319 426 CHORD у 
} 338 426 284 338 426 284 338 426 CHORD 3 
A 284 379 451 284 379 451 284 379 CHORD $ 


E 304 379 253 304 379 253 304 379 CHORD j 
зь 358 426 268 358 426 268 358 426 CHORD $ 
EL 319 402 268 319 402 268 319 402 CHORD 5 


Ab 304 402 478 304 402 478 301 402 CHORD ; 
Be 301 358 451 301 358 451 301 358 CHORD j 


GA(PX) 268 338 451 268 338 451 268 338 CHORD j 


} 253 333 402 253 338 402 253 338 CHORD $ 
MINOR ) 


CN 402 319 239 402 319 239 402 319 CHORD 


, 
AN 373 284 239 379 284 239 379 284 CHORE j 
EN 373 349 253 379 319 253 379 319 CHORD ; 
зьм 358 454 268 358 451 268 358 451 CHORD ; 
ELM 338 268 402 338 268 402 338 268 CHORD ; 
ALM 402 301 253 402 301 253 402 301 CHORD 3 
зьн 379 301 451 379 301 454 379 301 CHORD ; 


GONCFAN) 338 284 451 338 284 451 338 284 CHORD j 


BY 426 338 253 426 333 253 426 338 CHORD } 


SEVENTH ) 

C? 379 319 268 379 319 268 379 319 CHORD $ 
Е? 402 358 239 402 358 239 402 358 CHORD $ 
G7 426 358 253 426 358 253 426 358 CHORD ; 
17 426 338 239 426 338 239 426 338 CHORD $ 
Я? 379 319 451 379 319 451 379 319 CHORD $ 
ЕТ 426 379 253 426 379 253 426 379 CHORD $ 
357 358 301 426 358 304 426 358 301 CHORD 3 
6,7 402 349 451 402 319 451 402 319 CHORD j 
Ab? 402 338 239 402 338 239 402 338 CHORD 5 
зь? 358 304 253 358 301 253 358 301 CHORD j 


j 
FN 358 301 239 358 301 239 358 301 CHORD ; 
: GN 426 319 268 426 319 268 426 319 CHORD $ 


37 338 284 402 


бъ? (Ее) 338 379 451 338 379 451 338 379 CHORD j 


333 284 402 338 284 CHORD j 


: 
Stu ntm an The basic idea is that the motorcyclist has to | combined with the current skill level. 

jump as many buses possible. To acquire the There are two starting roads before the final 

~ ; correct speed, press Control to accelerate, | road, where the correct speed has to be 

C Szponjnarowicz, . Shift to decelerate, and Repeat to jump. The | attained. If you travel too fast, the bike crashes 

Hounslow, АТОМІ | correct speed is equal to the number of buses | into the ramps. If you travel too slowly, the 

Middlesex. bike will not generate enough speed and will 


STUNTMAN uses high-resolution graphics, and 
creates realistic motor bike sound effects. The 
program fits into 2.5K but high-resolution is 
also needed. 


multiplied by 10. 

The exact speed would be too difficult to 
get, so at the start of the progam the skill level 
is asked for. Now the speed to successfully 
jump all the buses is greater than the number 
of buses, but less than the number of buses 


fall killing your man. If you attempt to jump 
before the third road, the bike crashes, losing 

one of your three lives. 
When the roads have been drawn, and the 
(continued on page 133) 
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The Quest 


(48K - Spectrum; Dragon 32) 
(One of the 
games currently 


most exciting adventure 
available). Fight your 
way into the depths of the complex in 
your Quest for the Holy Grail. Discover 
Gold and Precious stones, buy weapons 
Battle 
with one of the many. Monsters. Up to 


and Magic wares from a trader 


1500 locations may be searched in the 
course of a game. Full sound effects and 
save game Only £5.00 , 
Star Trek 

(16K Spectrum; 8K — МІС 20; Dragon 32) 


fave the Galaxy from t 


facility 


e Klingons using 


From Scotland's Capital 


Orb 


(48K — Spectrum; 16K — VIC 20; Dragon 32) 


Make way through the under 
ground labarynth in your search for the 


your 


dreaded Orb, which you must destroy. 


Encounter many Monsters, discover 
and try to remember your 


route so that you can get out again. Full 


Treasure 


sound effects and save game facility. 
Only £5.00 [1 

NEW! 3-D Maze 

(48K — Spectrum; Dragon 32) q 


Exciting 3 Dim al 


Maze Game! 


ch for the 3 fabulous ures, then 


make your we exit, Time 


МИ with the C 


omes quality software for the = 


`2Х Ѕресітит, МІС 20 & now also Dragon 32 & 
Star fighter a 5 


(16K — Spectrum) 

АП action, full-colour, graphic machine- 
code, Space-battle devastating 
explosions. On screen scoring and high 
score kept 


with 


The longer you survive the 
Only £5.00 | 
Games Pack (Unexpanded VIC 20) 
Alien * Road Васе * 
ind * Pontoon * 
Оту £5.00 


more difficult it becomes. 


youi n Clock 
photon But Bewa the treasures are not 


c short range 


your rapid fire and 


torpedos. Autor scan, al 
. -Only 
10 levels. of AM 


a & VIC 


ays in the same locate 
Galaxy map and 
Full sound effects and 
difficulty! — Only £5.00 
ALL ORDERS DESPATCHED BY RETURN : 


Тепсюзе a Cheque/PO. for С 


bases 
симе Disc 


20.1 


Please Supply 
Name The Quest(c5-00) С] 
Address _ 


3-D Maze (25:00) O 
——  —— PSI Coe 
All prices include P&P and VAT 
IMPACT SOFTWARE 
70, Redford Avenue, 


EDINBURGH EH13 OBW 
TEL.031- 441-4257 


ЦО Д Ш 


< 
AN 


Orb(£5-00) C]  Startighter(eso0) O 


Star Trek(£500) [] ^ Games Раск(с500) O 


Please state machine type: ___ 


— 


Ui 
iciagi aph 


plot window. 


AN EXCITING NEW GAME 
FOR THE ZX81 (16K) 


^ 
= 


T ШШШ ИТ Pass - SHOOT = DRIBBLE = TACKLE 


CORNERS — FREE KICKS — THROW-INS 


YOU PLAN THE MOVES — SEE THE PLAY 
IN HIGH SPEED GRAPHICS 


MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 *STAR* WORLD CUP SQUADS 


ЈЕ MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 


An essential aid to all computer owners with Plot, Draw 

or similar, to an absolute and/or offset co-ordinate. 
Now Compatable with 
ZX Spectrum 

Are you finding ZX Spectrums Plot, Draw difficult and 
slow to work out?... Yes... 

Then you need Victagraph Plot Window. 

Place your drawing etc. in the Victagraph and you are 
ready to plot all the points, using the movable window 
mask, offset screen and easy to read scale. Victagraph will 
also help with circle, and parts of circle with the ZX 
Spectrum. All this without graphpaper. 

Total price £7.50 — Cheques/P.O. — payable to Victa 
Ceramics. UK only. 


VICTA CERAMICS 
6A BOW STREET, RUGELEY 
STAFFS. WS15 2BT. 


"А truly original and absorbing game" 


ONLY £5.95 


Please make cheques and postal orders payable to: 


Watson Software Services Ltd. 
1, Ivy Cottages, Long Road West, Dedham, Essex CO7 6EL 


Allow 14 days for delivery 
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(continued from page 131) 
bike appears at the top of the screen, press any 
key to start. This happens each time the bike is 
positioned at the top left-hand corner of the 
Screen. 

The first line, retains the high score — value 
of H — even if Break has been hit, but set the 


value to 0 when the program is first loaded. 
In some places — for example, 8000-8300 
and 9000-9300 the Plot statement has been 
used instead of Move and Draw. This is for 
ease in typing. For example once lines 
8000-8300 have been typed, it is a simple 
matter of editing these lines, changing the line 


number to 9000, 9200 and 9300 and changing 
the Plot 13 to Plot 15. 

Line 8100 does not have to be edited 
because it is used to delete remnants of the 
bike before the ramp. This editing can also be 
used for lines 270 converted to 307 — 
remembering to delete the Goto variable i. 


>Le 3045G.e | 
1ІҒН<0 Н=О;КЕМ STUNT HAN 30906.300 
5P.$12" STUNT HAN"*’" BY C.SZFOJNARÜHICZ 1/1/83"'' S000ePLOT15,U,I;U-U*2;I-I*1 
THE OBJECT OF THE САМЕ IS TO "^"JUMP AS MANY BUSES AS" 0OSPLOT13,U,I 
POSSIBLE."’’"THE CONTROLS ARE"^"  CTKL-ACCELERATE" ^ SOOSWAIT; WAIT 


P." SHIFT-DECELERATE"/" 

10P.''"SKILL LEVEL"^ 
111М."1 IMPOSSIELE TO 1000 EASY" ‘J 
13L70;8-10;4-150;X-50;Y230;U72;I-151;Z2*1 
14G--1;K-U-X-40; T-50;N*50;M»30;F eU 
ASOCLEAR4 

200aF Q=0TOZ56 S.2;FLOT13,0, (А-1) ;Н.0 
210F.0-110257 S.2;PL0T13,0, (A-2);N.Q 
220F.Q-0TO256 $.2;PLOT13,Q, (А-3) ;N. 
2308-A-60;IF А>10 б.е}А=30 

250REM DRAM КАМР 

270iPLOT15, V, H;FLOTZ7 , (U-19) , (HE 10) 5PLOT7 , (V-19), H;PLOT7 , V, H 
275V=V+10 

300REM BIKE 
301SPLOTI3,X,Y$PLOTS, (X+19) , (Y*10) ;PLOTS, (X419) , Y; PLOTS, X, Y 
302IF T<>100 С.т 

303pS-10x2;U-2;1-2151;2-1;X*50; Y230 

306PLOT13,X, Y;PLOTS, (X*19) , CY*10) ; PLOTS, (X*19) , Y; PLOTS, X ,Y 
З07РЕОТ1З, У, H PLOTS, (V-19), (Ht 100 5PLOTS (U- 19) ,W;PLOT S,U,H 
S0BPLOT13,U,I 

309LI.fFFE3 

S10bPLOT1S.U,T;U-I«Z;PLOT13,U,X 

3121F1-31 AND U>(x+20) G.d 

З1ЗІҒ1=31 PLOT15,(X-3) , (Y*1) ;PLOT7 , (X71) , (Y+1) 

315?£E00275; ?£E003-4 

3301FU»-256 I-1-60 

33517>=256 U=0 

S40IFZ<1 2=1 

3S0IF?£EU01&£40-0 2=2+1 

З60ІҒ?ЕВ002<128 Z=Z-1 

3701F?£B002&£40-0 С.с 

400 G.b 

2000cIF I<>31 G.d 

20105-10xZ;KeV-X-40 

20301FU«(X-1) С.Б 

20401IF?£B002&£4070 AND U»(X-10) U-X 

2OSOIFU>(X+1) Ged 

ЗОООКЕМ JUMP 

3020IFS«K G.t 

30251FS»(K*J) Ged 

3027G.e 

3030IFScK G.t 

30311FS»(K*J) 6,9 

30321PLOT15,U,I;U-U*2;I-I*1;PLOT13,U,I 

3033?£5002-5;?£E003-4 

3034WAIT;MAIT;MAIT;MAIT;IFUCóA* CK/2) Got 

303SrPLOT15,U, I;I-I-1;U-U*2;?£E00255; ?£E003-4;PLOT13,U,I 


REPT-JUMP" ^ 


$9=110;4=30 


560722Е002=5;256003=4 
SOOBIFU>(X+19)+(K/2) G.f 
5010C.e 
6000fPLOT15,U,I;U-U*2; 
6002?£5002-5; 
&003HAIT;MAIT;MAIT 

6004IFI>31 G.f 

61001231 

6105PLOT1S, $UTU*1;PLOT13,U,I 
6110?£6002-5;?£E003-4; WAIT; WAIT 
6120IFU<U+20G.6100 

6122F-F-(F/3) 

61231=50;2=1 

6127PLOT15,U, 1,6. i 

613016.270 

7000uIFKe20 К=0 

7005D=(K/10) 

7010 P.$12"YOU HAVE KILLED 3 MEN " 
7050Р.0" BUSES" 

7100P."YOUR SCORE НАЗ"К 

71901FK^H H=K 

7140P. '^"AT SKILL LEVEL" 
71580P.'"THE HIGH SCORE IS"H 
72501IN.'"WOULD YOU LIKE ANOTHER GO "$T. 
7300 IF?T.*CH"N" E. 

7350IN. "WOULD YOU LIKE INSTRUCTIONS "$T. 
73601F?T.-CH"N"G.10 

73706.5 

7400E. 
8000dPLOT13, (0+2), (I*2) PLOTS, (U-2) , (1-2) 
B100PLOT15,(U-2),I;PLOT 7,(U*2),I 
8200FLOT13, (0-2), (142); PLOTS, (0+2) 
9300PLOT13,U, (I42) ; PLOTS, U, (1-2) 
8350F.G-010400; 7LED0Z=UFN.QFZ=1FPLUTIS,U, Tp Lace 

B560IF 1=3 G.u 

9000sPLOT15, U*25 , (142) ;PLOT7, (0-2), (I-29 

9200PLOT15, (0-2), (1+2) ;jPLOT7, (U+2) ,(I-2) 
9300FLOTI15,U, (1+2) 5PLOT7 ,U, (1-2) 

9350T-100 

94006.53 

9500zPLOT13, (N*21) , HPLOTS, (N*22) , M 

9510PLOT13, (N*27),M ;PLOTS,(N428) , MH; M-H*1;IF М<32 б.т 
9520uPLOT13,(N*21) M PLOTS, (N20) M; M*M« 1; IF М<40 Gow 
9525M-30 

9527MOUE (N*22) , CH 10) ;DRAH CN* 27) , CH 10) 
9530PLOT15, (N*23) , (M+) JPLOT7 ,(N*26) , (48) 
9532PLOT15, (N*23) , (H*7) ;PLOT7 , (N*Z&) , (M47) 


7I-1;PLOT13,U,I 


"YOU JUMPED” 


› (1-2) 


ЗОЗ6НАТТ;НАТТ ; НАТТ;НАТТ; IFI>41 Ger 
3037G.d 
3040IF S>(K+J) Ged 


9533N-N«10 


9535G-G«1;IF GC(K/10) б.т 


9540 


P 


Hi-res mover 


Jan Erik Lundberg, 
Solna, 
Sweden. 


IMPRESSED BY THE SMOOTH action of the hi- 
res graphics in Psion's Planetoids for the 
Spectrum I just had to have a go at writing a 


machine-code subroutine that could do а 
similar job. I hope that it will be useful for the 
readers who want to write their own programs 
using moving graphics. 

Overcomplicated Basic programs would be 
too slow but perhaps a compiled version 
would be better. 

The demonstration driver program is only 
intended to show how to use the routine and 


demonstrate its good and bad features. 

See what happens when you change the 
mode — 0 to 3. The subroutine writes or 
erases the user-defined graphic in high-res — 
172x256. You can expand them from 21 to 
32. It is position-independent coded, PIC, and 
you should start to load it 600 bytes lower than 
the UDG pointer. Perhaps it is easier to load it 
directly from the memory dump. 


= 
i REM inco ever бше! INK 2 2348 AZ, 122 (2551022425. Р 
Ч J E sets 2 гроз er гссог 
8 Беке гзёоз,зо 93 Fi PRINT ят яме : SR Р ӨЕ One Steck AND 
за RESTORE SOGO. *20*.5,RND iy : NEXT i Dos 
15 FOR ə=352000 TO 32335 95 РОК! REM "eat" mode S 
20 READ n: POKE а,п $8 РОК! REM write red S 
30 МЕ a 100 РОК! 
40 RESTORE 55 121 
45 FOR 323 та завав ies згвов.: РЕМ write 
SO READ n. POKE a P 208 ІР i-1 THEN PRINT AT 2,28." 
SS DATA 60,126, 126,126,126 ,5¢ HIT": BEEP .2,50 C 
S6 NEXT а 72а 109 IF t=@ THEN PRINT AT 2,20;" 
eo LET 222372) = 4 
55 БЕТ 922231 1222 ХР INKEYS-"S" THEN LET x 72891 7 
ha-23577 Е а, 
£3 LET moase 112 їр INKkEY$-707 THEM LET xr 281,52,55. 
78 REM O«y«1 113 IF INKEY 7" THEN LET У d just i for x 
75 REM chain аза IF INKEYS="6" THEN LET У Lirpospte tack 
144:-codet 1 cs х. =8 li scan 
expanded t 115 LET Хех+хг 3160 DATA 58,176,22,184,340,12 ,15 
Qwering í 117 LET y=ysur 3,85,3,214,8,45,550,198,8,43, 1; 
REM воза 118 LET. 32004: REM erase 157.529.6.6 
fable cu 2229160550020 3506 RÉM main Line scan {oop г 
ET х= es or erases the dott r 
ВЕ LET 5242 3008 REM finds moverpointer IX Те for IDIEN 
86 BORDER ©: write erase ftag tin af") Clears use in colour part 
89 LET xr=2 23670 for Later USE Ws hit and 3505 REH adjusts att data for ге 
3t in x 
ттт = ИЕ ИРАН ПСИ НОЈЕ И У utut 
„226,92,126,230:7, : /124,14,0,86,55,94,22í,102,135, 
126.230.7,45,143,87,Í20 


TO 20: PRINT AT 1,8 


9,248,79,126; 
130,248, 178,119,221, 42,123,Ś2,2 


{continued on page 135) 
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THE BEST at £7-95 


Guaranteed able to beat Sargon II 
and all other Spectrum chess programs ! ! ! 
Six levels of play 
Plays a variety of openings e.g. French Defense, Sicilian Defense, 
Ruy Lopez, Queen's Gambit etc. ж Self play mode ж Analyse mode 


Xx Enhanced end-game play Xx Recommended move option 


Available only from the address below - dealer enquiries welcome 
өө ORIGINAL SUPERCHESS ee The Cheapest 


10 levels of play : recommended move option : substantial ‘opening book’ e.g. French 
Defense, Queen's Gambit, Ruy Lopez etc : self play feature 48k Spectrum - £4.95 
: analyse mode. 16k ZX81 - £4.95 


ee ZX DRAUGHTS ee 


Did you know that a computer draughts program has beaten the world draughts 
champion? 

Draughts is an ideal game to apply tree searching techniques to. Our program analyses 
each position in depth making it a formidable opponent. Choice of colour. 10 levels of 
play, at level 5 (response time — 20 seconds) it beats 

its own programmer! 48k Spectrum - £6.95 


ee BACKGAMMON ee 


Play this fascinating game of skill and chance. 

High resolution colour display with dice roll. Can be used 
by expert players and also has documentation to enable 
beginners to learn the game. 48k Spectrum - £5.95 


Фе SPECTRUM SPEECH ee 


Yes it's possible! Software driven speech from the Spectrum. Simple to use in your own 
programs. Each cassette comes with user documentation and demonstration program. No 
extra hardware is required. Uses Spectrum speaker and top 32k Ram. 

SOFTALK I: 'Multiwords' 70+ words, numbers zero to million, plus, 9o, limit, right, 

great etc... 48k Spectrum - £6.95 
SOFTALK II: ‘Spacegames’ 80+ words, numbers, red alert, torpedoes, phasors, 

bearing south ес... 48k Spectrum - £6.95 


ee SPECTRUM ASSEMBLER ee 


An essential aid for m/c programmers. User documentation supplied with 
each cassette. 16k and-48k Spectrum - £4.95 


UK Prices include post & packing. Despatch within 48 hours of receipt of order. 
(For orders outside UK add 80p for postage) 
Send cheque or postal order to: 


CP SOFTWARE, Dept.YC, 17 Orchard Lane, Prestwood, Bucks. HP16 ONN 


PROGRAMMERS - TOP RATES PAID FOR HIGH QUALITY SPECTRUM 
STRATEGY GAMES AND SPECTRUM FORTH. 
SEND YOUR MATERIAL FOR EVALUATION AND PROMPT REPLY. 
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т 
за 


== 
7 321 185 4o 14 
(continued from page 133) z 2 52358 E 255 =: КА 
32000 i7 5 24 2 3: 

Q5,185, 40,15, 209,55 ,289 25,2035 35000 125 21 Ё és 32106 286 185 32 Е 
2,205 28,203) 98, Q3,18.B1,22,241 32008 126 92 226 2539 32184 203 254 5 48 
Wc НИ LE E 38818 Бао 848 5 138 33188 12. fez 28: 5. 
Up де > 

3539 БАТА егә,за „1ге 92,003 4,2 33926 228 5 ae 125 38186 505 211 295 75 
2132 ,184 40,2203, 2238. пр E 328924 97 126 239 246 32200 10 2 22 e 
263,538,84,í0,184,480,5 Я 178 219 221 42 32204 221 114 192 225 
а5,40,2,20%,254,8,48.. = 123 32 221 $ 32208 225 126 176 119 
8, 24,162,468; te а 17 139 255 221 32212 35 126 i77 Е 
16422/2281 114,325.27 е, 25 33 224 ЭФ 32216 15 8. вео 225 
iz6,1í9,95,í26 i77, 54 (15,8 209; 14 EH $5 177 S2220 120 47 тӘ ieo 
25,120,47,29,1 LOCUTI LES 52 214 192 48 32224.178 i19 35 121 
47,78,161,179,219,43,209,193 2 290 p =>. 32228 47 78 161 179 
3460 REM ёла SF main scanning to $2 5 i6? 257 38232 119 13 209 193 
op. Adjusts pointers for next 55 146 45 251 32236 221 43 21 40 
Буте то be written ise 9 229 123 32240 5 37 ie 134 
3410 DATA 221,43,2 E 33 224 зт se 32244 24 28 5 зе 
34,24,290,5,40,2! = 14. 64 237 52 52248 25 4 229 33. 
7 369,222 285, 19 Ф. 145 48 251 129 32252 126 92 203 222 
,9,193,24,230,6 ML 25 14 за. зе 32256 225 197 a 224 
3560 RÉM writes ә 29 237 бе 32260 5 23 ae a 
tigate e. : Tg PUR а Si Gi b Bg 
i H 

8510 BATA 22,14. А 412 En EH з= 32272 24 224 эз 141 
3,5,128,46,126, 2 252 ize Эз 32276 92 5 45 = 
о5,78,38,28,1,223. $42 164 за 195 32260 46 das ^B ise 

1,18,19,205,110,48,1,18,235,5,2 E и Са 58884 46 125 209 205 
55,205, 118, 26,1 48,13 208 126, dn $8 255 5 35858 96 29 а 205 
71,18,1,0,6,8,86,2,2805,180,205,& “3 133 59 35295 7e 52 25 1 

ёс ааа 1г,2@1 6 197 gis 32296 223 255 203 102 
6600 РОН > =S2000 то 32325 STEP 4 $29 221 706 35300 40 15 19 
веза LPRINT 8,“ a PEEK 8:788 12 124 ә 5e 38394 203 110 40 a 
PEEK (3*1);TBB 18;PEEK (842); TAB 55 221 102 32300 18 235 9 235 

Z4;PEEK (8+3) 132 i55 40 2312 203 116 4e E 
£920 NEXT 15 56 203 2316 18 19 205 126 
Безе STOP 25 Бе 203 2320 де 2 16 a 
2000 LET sumso 29 35 203 2324 © e 8 se 
$610 FOR э=32800 то 32335 10 32 241 32329 2 203 150 223 
E UE E +PEEK à 229 126 92 32332 86 200 12 202 

T 32 
$040 LPRINT "Chechsum =";sum ss E 22. Chechsum -34753 
— 
many List statements, which is time- | black square then appears in the bottom left of 


List remedy 


Robert Pearlman, 
Winchmore Hill, 
London. 


THE LIST routine provided by Sinclair in the 
ZX-81 ROM is inadequate for the serious 
programmer for several reasons: a long 
program must be listed in small sections using 


consuming and leads to mistakes; the end of a 
very long line cannot be listed; after a Newline 
character in a line, which is common in 
machine-code programs, the rest of the line 
and the rest of the program are sometimes not 
listed, Finally, after a Chr$ 126, a common 
character in machine-code programs, the next 
five bytes are not listed. 

These faults are remedied by my List 
routine. When executed, a screenful of text is 
scrolled up the screen and displayed. A small 


the screen indicating that the program is 
waiting for a key to be pressed, either Break to 
abort the listing, or any other key to continue. 

The machine-code routine occupies 160 
bytes and may be located anywhere in RAM 
because it uses no absolute addressing, a good 
place being in RAMtop or in a Rem statement. 
It can be entered using any of the hexadecimal 
loaders that have been in previous issues of 
Your Computer. It is executed by Rand Usr 
followed by the start address. 


IX8i machine code list оола DS MISS:PUSM DE 
wt ооав CS PUSH BC 
m consent 9046 ES PUSH He 
0000 004D 201E JR NZ, NOPAUSE 
0002 ооағ ZAOCAO LD HL, (163955 
0903 9052 117602 р DE, 760 
0006 CI Sprint at b,c 0055 19 ADD HL,DE taddress for 23,0 
0009 ibeginning of program 0026 ES PUSH HL 
ма 0057 5680 LD (HL),128 sprint an inverse space 
0059 242540 PAUSESLD HL, (16421) ilast key 
0950 117FFD LD DE,64095 — icode for "break" 
iprint line no. OOSF А7 AND A 
0060 EDS2 SBC HL, DE 
0082 19 ADD HL,DE jep hl,de 
0063 ссовоо CALL 2,8 1if break pressed then 
0046 ос DEFB 12 joutput error code D 
LD B, (HL 0067 24 INC M 
Dec B tb ia length of line -1 оова 28EF ЈЕ 2, PAUSE shalt program until key pressed 
INC ML оова E1 PoP He 
INC HE 9068 3500 LD (HL),O 
XOR à OO&D 2A0C4O  NOPAUSEILD ML, (16294) 
NZ, NL 0070 ES PUSH ја. 
START:LD A, (HL) 0071 112100 LD DE,33 
СР 126 0074 19 ADD HL,DE 
JR NZ, НОТ. 126 0075 Di РОР DE 
0076 О1в5о2 LD вс, 695 
0079 EDBO EDIR iscrcll a tine 
ijump over 5 bytes of data 0078 AF XOR A 
007С 0420 ір B, 
007E 15 LücP:INC DE 
O07F 12 LD (062,4 
NOT. I2&:BIT &,А if chr$(a) is printable DINZ LOOP 
PUSH AF serve carry flag LD А, (16441) 
PUSH BC coes ағ LD ca 
CALL NZ, 2379 expands chrs (а) 0086 ЗЕТ! LD A, 33 
POP BC 9088 9i SUB A,C 
POP АЕ 0087 AF 
CALL 1, 16 sprints chr(a) 008A 0414 
SKIP: INC HL оовс CbFS08 CaLL'2293 iprint at 20,c 
ЗАЗАЗО LD A, (16442) сове Ei POP ML 
FEOS crs 0090 СІ POP BC 
2051 JR м, NOSCROLL 0091 1088 NOSCROLL:DJNZ START 
ЕЯ РОР DE 0095 3E76 LD A, 118 
15 DEC D 0095 07 RST 1 
1D DEC E 9096 23 INC ML 
ағ XOR А 0097 ТЕ LD A, (HL) 
BA cP o узео if a pause is needed 0098 FE7é СР 118 
2003 JR NZ, MISS 909^ 2080 JR NZ NEWLINE $14 end of program then return to BASIC 
iD D,É 009C Di FOP DE 
1Е22 LD E,34 0090 C9 RET 


Sprite write 


Keith Berry, 
Birmingham. 


THIS PROGRAM is a utility for redesigning | 
characters or players — sprites — without the 
need for graph paper. 


188 REM PLAYER/CHARACTER DESIGN UTILITY 


118 REM (c) Keith Berry 1982 


128 011 R$C15):R$-"PRESS RETURN " 


33: 06=6:C16=16: 20-0 
138 Lxf=264: CuR=7s2: CRB=709; CR1=799:CR2= 
E CRI sR ROKE РОА ОС ТРЕКЕ Спа РОК 


158 €S=125:BN=255:7 “BINARY 
ON OF DECIMAL NOS.":7 „Су Рају 


2. 
168 POSITION 8,11:7 “DO YOU WANT INSTRUC 


TIONS?" 

178 Z-PEEKKLKPO:IF Z-Bfl THEN 178 

180 POKE LKP,BM:IF 2=35 THEN GOTO GR 

190 GRAPHICS POKE CRI,C2:POKE CR2Z»HHI 
ТРОКЕ CURCI 

208 7 :7 “Players for PLAYER-MISSILE GRA 


PHICS orCharacters in a redefined charac 
ter set are constructed in rows o" 

218 ? "BYTES each 8 bits wide, Each bit 
1$ turned on or not according to the п, 

о. that the bute holds," 


(continued on next раде) 
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{continued from previous раде) 


280 7 "Designs can be planned on graph p 
RARO аза та €ach bit to Obtain the decim 


2 
le 


EM ? "пушьег for each byte, but [lode 
Of this program saves you this troub: 


589 ? "Mode | allows you to enter decina 
‘data and see the resultine characte 

A 

310 ? "In the case of a Player, you can 

зе, the effects от increasing its width 


328 7 "to double or quadruple size as al 
lowedby Plauer-Missile Graphics," 


358 Z-PEEK LKPOrIF Z 2<2ННІ THEN 358 
d POKE LKP,BIl 


cs SPER ORE. СЕ CRZ, BLU:POKE CRI.HH 
38 27 "DESIGNING PLAVERS/CHARAC "a 
PIPIN puros HEELS ЛЕНӘ 
330 “C11 DESIGN F 


:7 "SEE DATA Eron DESIGN" 
" Z-PEEKCLKPO:IF 24530 AND 24531 THEN 


Ø PUKE LKP Šli: IF 2=38 THEN БОТО БЕЗ 

7 CHR$CCS);"HOH MANY LINES";:INPUT L 
7 UHRECCS > 

? “ENTER ";L;" NUMBERS (8 TO 255)":7 


DIM X«L» 
FOR R-C1 TO 
NEXT R 


Li? As" 


NFUT B:X¢A) 
WIOTH «1,2 or 4)"5: INPUT RIF 


Бест OR R22 AND R<>4 THEN 470 

488 POKE LH,15-R£C3 

330 РЕЈ 20:РОКЕ CRI,C. Е Я 
РОНЕ Cones 2:РОКЕ CR2,HHI 


538 С=С+С1:1Е С=З THEN GOTO 568 
R SEREN TH нЕ X IN THE NEXT LINE IS AN INU 


КЫТ 
57@ НЕХТ Ar? 


уре ? “CHANGE HIDTH (1,2 or 45" 


COE KK X1F 20924 AND 2<>38 AND Z 


1231 THEN 
600 POKE IE Bn:IF 2=31 THEN R=C1 
618 IF 2=38 THEN R: 


528 IF 2=26 THEN R-C3 
638 IF 2224 THEN R-4 
640 GOTO MARSET 
558 PO LERGPHICS | fe РОКЕ Ci 
e Чы РОКЕ E 
OR CI:PLOT 15,2 
Dd ж DRRHTO 15,17: Een 


OR C2:FOR 1 H 
EA "SOR: REST owas Шай. 


*POKE CRL,HHI 


ОВЯНТО 24,20:0RR 
15,28 


PLOT 15,8: 08 


E Lfl,C1:? “ORAH YOUR DESIGN IN їн 
Е SPRCE, USING ^ SPACE , DELETE 
E RETURN s O ARI 
538 POKE CUR.C1:7 “(No Shifts needed). 
HEN YOUR DESIGN Ii » ї 
HEN SOUR DESIGN IS COMPLETE, PRESS Sinn 
700 X-16:v-C1 


718 IF PEEKC53279)-C6 THEN GOTO CLS 
s mab E SIS RRD, 26208 AND 2457 AND Z< 
242 THEN GOTO CHS 


; 


JOWI AND 2< >33 AND 2 


16:y-*«1:1F Y>16 THE 
¢-C1: IF X<C16 THEN X= 


X=X+C1: IF X223 THEN X=23 
714 THEN Y=Y-C1:IF Y<C1 THEN pe 


$715 (HEN v-Y«Cli IF Y>16 THEN Y=1 


3 THEN COLOR C3:PLOT X,Y 
7-52 THEN COLOR C2:PLOT Xj 
FOR наст ТО 20:NEXT И 

IF РЕЕКС53278)=6 ПЕН GOTO CLS 
POKE LKP,BfI:GOTO CHS 

7 CHRSCCSÓ 

DIN xc 16> 

J-128:K-C16 

FOR R-C1 ТО 16: :ХСЯ2=2а: J-128 
FOR К=С16 ТО 23 

LOCATE K,R,P:IF P=C3 [HEN ХСХ 


838 
МЈЕЈЕЈ/СЕ 
Эби IF Раба THEN J-J/C2 

S18 NEXT K 

320 NEXT A 

838 7 ^THE SATA FOR THIS DESIGN: " 


940 FOR R-C1 TO 16:7 XADE," 


358 7 R$; 
ed nies И IF Z<>HHI THEN 368 


Е LKP,BlIER-CII. Ti z 
ка СОКЕ PUKE CR2.HHI: 60) © ARSE 29:50 


NEXT Az? 


Auto-list 


S M Russell, 
Lee, 
London. 


ТТ IS SOMETIMES useful to list part of a 
program automatically under the control of 
that program. For example, a program could 
give the option of changing the contents of its 
Data statements, and then list the relevant 
lines for alteration. Unfortunately, BBC Basic | 
does not allow the use of the List command 


within a program. These subroutines over- 
come the problem. 

ProcList scans the program in memory and, 
when it finds the required lines, sends each 
line number, its position in memory, and the 
line length to ProcDecode. ProcDecode first 
prints the line number, and then sends each 
byte of the line to a resident routine — located 
at &B53A — to be translated into a keyword if 
а token, or into ASCII if not. The result is 
then printed. 

There is one limitation that ProcDecode 
does not translate the line numbers associated 


with Goto and Gosub correctly, because these 
use a special code. 

When calling ProcList, the two parameters 
in brackets after the procedure name specify 
the first and last lines то be listed. If only one 
line is required, then set both parameters to 
that value. Line 10020 gives a demonstration. 

"These procedures may also be used in error- 
trapping routines, to display the offending line 
automatically; for example: 

10 ON ERROR GOTO 10035 
10035 MODE 7:REPORT:PRINT:PROClist 
{ERL,ERL):END 


10000 REM SUBROUTINE TO LIST FROM WITHIN A PROGRAM (C) S.M.Russell 1983 

10010 REM DEMO 

10020 PROCLlist (10040, 10120) 

10030 END 

10040 DEF PROClist (n1,n2) 

10050 LOCAL length%,line_no%, start% 

10060 start%=PAGE:®%=5 

10070 REPEAT 

10080 line noX-startX?1*256*start7?2:1engthX-start7?3 

10090 IF line noX»-ni AND line noX«-n2 THEN PROCdecode (11 ne noX,start*,lengthX 

) 

10100 startZ%=startZ%+length% 

10110 UNTIL start%?1=&FF: @Z%=&A0A 

10120 ENDPROC 

10130 DEF PROCdecode(line_noZz%, start%, length%) 

10140 LOCAL AX,IX 

10150 DECODE-&BS53A: 1%=4 

10160 PRINTline nox; 

10170 REPEAT: Az%=start%?1%:CALL DECODE 

10180 IZ=1%+1: UNTIL IZ-lengthZ:PRINT 

10190 ENDPROC Bi 
Status n4195" FN Ptn)-PEEK n42S563PEEK 
popu а || Enea" ЛО SUM cei nane 
THIS PROGRAM was written on a 16K machine eS. RSC Oe Анин SS BUR 
and will run in either 16K or 48K. It is a short а ааа 93700016 
three-line program which I called Status. nS Free Space 36924 bytes 
When exectued it returns a number of useful B Xe aeo wecanse 


pieces of information about the general status 
of the machine — program size, variable space 
and free space. I use it while developing other 
programs. 


136 YOUR COMPUTER, MARCH 1983 


$999 TEREE 2 AT 


2r 
ЕК E 4581;" seconds” 


up 
ма 2155695: E 


UDG: Re EFGV XJKLHNOPORAÜU 


x 


— . .. SOFTWARE FILE .— 


The wall 


Robert O'Donnell, 
Stockport, 
Cheshire. 
THE OBJECT of the game, which takes under 
16K of RAM, is to catch 10 of the apples that 
are being thrown over the orchard wall. You 
steer the basket at the bottom of the screen 
using keys 5 and 8. 

20 16 graphics shift A 

50 16 inverse L 

80 inverse L; graphics shift 8; two inverse 

spaces; graphics shift 5; inverse | 

90 inverse L; four graphics shift 6; inverse L 
3000 inverse L 
3020 inverse star 
9610 as line 9600 but inverse. 


From the screen 


Nigel Веазјеу, 
Exeter, 
Devon. 


THIS PROGRAM is an assembly language 
program for a Model B BBC Micro with a 
printer interface and Epson MX-80 F/T 3 
printer or similar. The final'routine occupies 
about 250 bytes and is located at 10000 in the 
memory. Alterations may have to be made for 
other printers. This program takes about two 
minutes to print the entire screen, much faster 
than any Basic program. 


FOR 1-1 т 
FONT. биение; 
NEXT I 


БОКЕ вазе, 
INT SCORE o" 
LET Bar 


10 

20 

3e 

зо Po MERE т r3 

$9 PR zm 
Бг 

LH 

e2 


ter АЕРГЕ ЗЬ 
GOSUB 2038 
14е GOTO зове 

PRINT HT 20,BRT;R$;RT 21,вЯ 


1658 LET BAT=BAT+ стмкЕу вена) -tI 


КЕ 
ГЕТ BnT-BRT-(BRT«27) + (ВАТ=- 


LET APPLES=APPLES+1 
2848 PRINT ЯТ 22,15; NUMBER: 


"n 

Sese RETURN 

3009 PRINT RT APPLEY ,APPLEX; "B" 
3eio созыв = 

3020 PRINT AT APPLEY ,APPLEX; 
3030 RETURN 

зеде Gosus 1009 

9012 cosus 2000 

эге сото 9009 

5500 LET n$»"UELL DONE, YOU HAVE 
CAUGHT Ti : 

9510 FOR I-i TO 32 


т 
9560 LET A$s” HOWEVER XOU џазтео 
s BOPLES-10)*" 


eum 3580 LET 

лезе 

E: PET. BPpLEY =ВРР ЕИ, а а аи РТ Ра Рета 13,X; BS 
9600 PRINT AT 22,0 RESS NEULIN 

2020 IF ЯРРЕЕХ=ВЯТ+3 OR APPLEX=B 

+2 THEN LET SCORE=SCORE+1 Бов BROTHER SONE 

5238 EET BPPLEY=5 (RND #285 +2) 

5945 PRINT 7S; SCORE 2055 Сз - qo ee 

3845 Te ScoRE=10'THEN GOTO 9500 S640 RUN 

can be reproduced at the same time. | must be ensured that you do not overwrite it 


To use the program, type it in exactly as 
shown, leaving out any comments, if you 
wish. Comments follow an oblique sign. Run 
the program. If you are sure that no errors 


have occurred then type: 
*SAVE"DUMP"' 2710 2803 (Return) 
This saves the area of memory where the 
program occurs. Also save the assembly 
language program as usual: 
SAVE” ASSEMBL” (Return) 

To use the routine in your programs simply 

use the Basic command: 
CALL 10000 
10000 is the memory location where the 


with a Basic program: Top must be below 
10000. To reload the routine into memory 
having saved it under a particular filename use 
the command 
*LOAD"DUMP"' 2710 

When reloading the program it will not 
disrupt any program already in memory, so it 
can be loaded into memory from a Basic 
program, using the aforementioned command. 

To use with another printer: it must be a 
dot-matrix printer with bit image printing 
capabi s. The areas where specific 
commands for the Epson are shown and the 
commands for your printer can be inserted 


In this way, graphics and text | routine starts. When using the program it | here. 
10 REM Assembly language program to dump screen onto printer 490 LDA £O \ Initialises menory loacation to receive it image’ 
20 REM For EPSON MX-80 F/T 3 500 STA &79 


30 REM (с) N.Beasley 23/1/83 
40 CLS © 
50 OSWORDeLFFFi 


STA #75 


OSWRCH-LFFEE 
70 P%=100001 REM Sets program counter +®00 NOT CHANGE 


g 
5 


= YCOORD 


558569508 
Е 
3 


во с 
90 LDA £2:J8R OSWRCH \ Turns on printer SBC #75 
100 LDA £1:J8R OSMRCH \ Sets the line spacing to 1/32 inch STA &72 
110 LDA £27:J8R OSMRCH \ on an Epson LDA &78 
120 LDA £1:JSR OSWRCH Sac £0 

130 LDA £51:J8R OSWRCH 610 STA &73 
140 LDA £1:JSR OSWRCH 620 

150 LDA £24:J8R OSWRCH 630 LDX 

160 LDA £&1F \ Initialises Y value 640 LDY £0 

170 STA &77 450 JSR OSWORD 
180 LDA £4 660 CLC 

190 STA &78 670 


200 CLC у Start of main loop 680 ROL А у Rotates it left 
210 LDA #77 \ Subtracts 32 from Y value 690 ADC &74 \ Adds result of OSWORD call 
220 SBC £31 700 STA &79 \ Stores result 
230 STA #77 710 LDA £27 \ Branches back if not finished 
240 LDA &78 720 CMP &75 

250 SBC £0 730 BPL YCOORD 

260 БТА &78 740 LDA 

270 LDA £1:0SR OSWRCH \ Puts the Epson printer into 750 LDA &79:28R 

280 LDA £27:J3SR OSWRCH \ "Bit image printing’ воде 760 LDA 

290 LDA 770 СМР 570 

зоо LDA 780 BNE хсоор 

310 LDA 790 LDA £4 

320 LDA 800 CHP &k71 

330 LDA 810 BNE 

340 LDA 820 LDA 

350 LDA 830 LDA £10:3SR OSWRCH 

360 STA 840 LDA 

370 LDA 850 BNE 

380 STA 860 LDA £31 

390 .XCOOD \ Start of Xcood loop 870 СМР &77 

400 CLC 880 BNE &2800 

410 LDA &70 \ Adds 2 to X value 890 LDA £3 \ Turns off printer 
420 ADC £2 900 JSR OSWRCH 

430 STA 470 910 RTS 

440 LDA &71 920 1 

450 ADC £0 930 P%=%2800 

460 STA &71 940 t 

470 LDA £252 \ Initiases Y movement value 950 ЈМР &273B 

480 960 1 


* Start of search 


у Adds 2 to Y search value 


\ Put actual Ycood value into position ready for call 


LDA£9 \ Sets A=9 for OSWORD call 
£470 \ Points to locaton of memory where coords are held 


LDA 579 \ Takes present ‘Bit image" 


£1:JSR OSMRCH \ Sends result to printer 


OSWRCH 
£&FF \ Branches back to increase X value if not 1279 


XCOOD 

£1:3SR ОБМЕСН \ Sends linefeed to printer 

#78 У Branches back to decrease Y value if not о 
12800 


===! 


Decimal liner 


K W Hall, 


Catterick Garrison, 

North Yorkshire. 

THIS USEFUL subroutine was written for the 
Vic-20 but can easily be modified for other 


micros. Anyone who writes programs and 
requires their outputs listed in columns will 
know that Basic does not line up decimal 
points. The following subroutine does just 
that. The subroutine expects the variables to 
be processed in X: the output is in X$. 

8000 A$=RIGHTS(” ” + STRSUNTIXI),4) 


8030 В$ = LEFTS(MIDS(STRSUNT(X-INTUX) 
*100 + . 005)) + "00" ,2),2) 

8040 С5=".":ЖХ% = AS + C$ + BS:RETURN 

X string can now be Printed in a normal For 

loop Print routine. The spaces in line 8000 

can be increased to adjust the position of the 

output on the screen. i | 
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OPERATING AND CONTROL SYSTEMS FOR 
DISCERNING SPECTRUM AND ZX81 USERS 


All Amsoft products are designed to help users to get the most out of their machines. No additional hardware is 
needed to run them, but they can be used to support other devices if needed. 


Am-ZX FILE is a system which allows you to use large cassette data files in BASIC programs. There is no limit to 


how much data you can store or retrieve. Gives tape facilities like a large machine. ZX81 version £4.00, Spectrum 
version £5.00. 


AM-ZXMON is the ultimate operating systern. With it you can create, edit, run and checkpoint machine code 
programs, and can save, load and merge portions of programs to or from tape. You can build and use your own 
subroutine libraries. ZX81 version £6.00, Spectrum version £7.00. 


Under the control of AM-ZXMON you can run, AM-ZXEDIT, the text editor which allows you to produce source 
tape files for input to the AMAZON assembler. An easy-to-use product with exceptional facilities including tape 
merging and renumbering, are ZX81 and Spectrum versions £4.00. 


Am-AZON, a full two pass assembler which converts assembler source tapes created by AM-ZXEDIT into 
machine code tapes which can be loaded and run by AM-ZXMON. А! ZX80 op. codes are recognised. Symbols 
can be up to 5 characters and symbolic, hex, string, or decimal are permitted. ZX81 version £8.00, Spectrum version 
available end of March £9.00. 


AMERSHAM SOFTWARE LTD. 
Long Roof, Hervines Road, Amersham, Bucks HP6 5HS 
Tel. (024 03) 6231 


' PASCAL FOR THE 
*The m iss P eros ZX SPECTRU M 


; Hisoft are pleased to announce the availability of Hisoft Pascal 4 
*Top Quality Programs for the 48K ZX SPECTRUM. 
x T А 
Useful Hints and Tips No longer do you have to put up with the slow execution speed of 
*Honest Reviews BASIC oaan Hote Pa Pica eral оваа that TU 
ini etween 40 an yes imes faster than the equivalen 
*Independent Opinions : programs written in ZX SPECTRUM BASIC. For example, a 
*Local User Group Information program to sort a 100 element атау of КАЕ into ascending 
H order takes 60 seconds in , while produces a program 
*Members Special Offers which does the same thing in 0.6 seconds!, 


NOW you and your children can learn to program in an efficient 
and structured way by using Pascal, the favoured language in 
TH E N YOU N E E D: schools and universities. 

NOW you can write games programs etc. which run as fast as you 
need them to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computer; 
Hisoft Pascal 4 has all the essential features of Standard Pascal as 
detailed in the Pascal User Manual and Report — by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 


Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many years 
you will find it to be powerful, flexible and very easy to use. 


lett f the Ind а ional ВВ! i ti To top it all, we are offering the package (which includes a 60 page 
e пије ar or the Independont Nations ВРС МИСУРИ manual), for a limited time, to 48K ZX SPECTRUM users at an 
MEMBERSHIP: £12 for 1 year (£15 overseas) or send £1 and an A4 INCREDIBLE price of: 
size SAE for a sample copy. 

ONLY £25 INCLUSIVE 
Write to: Write for more details TODAY to: 
LASERBUG, 10 Dawley Ride, 
Colnbrook, Slough, Berks., SL3 00H il | ISOFT 


| 60 Hallam Moor 
Members in 14 Countries Worldwide Liden SWINDON 
ER E 563 615 


Tel. (0793) 26616 (Answering machine) 
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COMPETITION CORNER 


A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in March. The 
name of the winner, the solution, and a competition report will 
be published in the May, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 


TELEPATHIC DANGERS 


| ВЯ 
| B 
ES 

Е 


COMPETITION 


BY ANTHONY 
ROBERTS 


RESULTS AND WINNERS 


JANUARYS COMPETITION to win an Oric 
asked contestants to complete the crossword 
and the sentence, *My New Year should start 
with an Oric because . . .”. If the number of 
entries for our competitions is any indication 
of how popular a new computer will be, the 
Oric should do well; but not as well perhaps as 
its closest rival, the Spectrum, which drew 
several hundred more entries last July. 

The winning entry was a rather off-beat one 
from J Elliot, 1 Saint Mary's Road, Burgess 
Hill, West Sussex, who wrote "I got those 
ZX-81 — 16K — RAM-pack — wobble 
blues!”. Unlike the ZX-81 the Oric, of course, 
keeps its memory tucked away inside the case. 
The ZX-81 also came in for a bit of stick from 
R Booth who said that “the Alsatian keeps 
mistaking my ZX-81 for a dog biscuit". 

Quite a few readers showed their learning by 
making a play on the line from Hamlet, “Alas 
poor Yorick. . .". The best of these was P 
Douthwaite's *Alas poor Oric, I'd use him 
well, a computer of infinite jest”. This is the 
one quote, incidentally, that everyone gets 
wrong. Look up your Hamlet and you will see 
that Hamlet says not, “I knew him well" but 
“I knew him Horatio". Neither version, 
however, is particularly relevant to the Oric. 

N Dickason claimed optimistically that 
“with my Oric promotion will be meteoric”, 
while S Yeo revealed “my wife has run off 
with the Sinclair". From A Cutler came “it 
would provide the Basic necessities for е... 
and many other games". 

Finally, G Towner’s entry raised the big 


question hanging over Oric International — 
can it deliver? He pointed out that his New 
year should start with an Oric because “it will 
be over 28 days since I ordered опе”. 

A number of correct solutions were sent in 
for the Star Stone competition but few were 
accompanied by a program. Admittedly the 
problem did not lend itself to a short program 
solution. To find the answer you needed to 


You HAVE found the fabulous cube of On’ey! 
However, as you approach, a careless thought 
triggers a circuit, and the cube tumbles apart 
into six regular square-based pyramids, and 
you know that you have just minutes to re- 
construct it before the segments crumble to 
dust. Each segment connects to its 
neighbouring segments via a set of four lugs 
and four holes, two to each triangular face — 
each lug must match a hole on the next 
segment. As you gather the segments you 
notice that there are in fact the eight segments 
shown here; connect either of the extra 
segments to any of the original, and you will 
probably lose your life. Which two segments 
should you discard? 


ES 
D 
ES 


ES 


work out that there are only three faces on the 
Stella Octangular which cannot form part of a 
closed loop. Between them they contain one 
tetrahedroid crystal, three pan-metallic 
hypercubes and five spheroid diamonds. 

The £15 book token goes to the first correct 
entry picked from the bag which was from P 
Carlotti, Hope Paint House, Granville Road, 
Kingsdown, Deal, Kent. || 


The solution to January's 
crossword when a prize of 


an Опс 1 was at stake. 
Although swarms of 
aspiring Oric owners 
came forward, the level of 
entries failed to match last 
July's competition with 
its prize of a Spectrum. 
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NEW — ORIC — ORIC — ORIC 
SPECTRUM — ZX81 
SEVERN SOFTWARE 


eGRAIL Graphic display of Data and Regression 


pene UAE ae e lines. Saves named Data-files. 

Baar tor cassie INC Spectrum and ZXB1 versions support 
Exciting graphic adventure set in the ZX Printer. 

Castle Perilous. Where in the 1,000 

rooms is the ЈЕ 

Gather armour and weapons to fight *THE М! С MANUAL 


and Precious Stones о buy svength YOU get homa from your offico without eSTATISTICS оше egre Fu дшде guide 
роо боле from, а Trader. Stairways to ай ling one of their victi омс rere акте, мс to 280 Op ме 


3 eMORIA ZX8T 16K £4.95 INC. Programming. Convenient A4 format. 

Where will the Warp take you to? ORIG TK B 48K £4.95 INC. Powerful Statistics pact . Menu- Fully documented tables of Codes, 
If you lose, you can watch yourself SPECTRUM 16K & 48K £4.95 INC. driven. Features Means, Standard Displacements and Number 
bleed to death! A challenging graphic adventure set in Deviations, True Linear Regression, Conversions. Easy to follow diagrams 
Full M/C Sound Effects and Save Game е Mines of на. Can you survive Pearsons Coefficient of Correlation. and routines throu, . Designed to 
facility. encounters with the Monsters of Extensive Data Editing routines. Full use not just to read. 

Middle-Earth: the Balrogs, the Orcs, thu 

Trolls and the Wargs? Wil the Wizard РЕ laa moe SS 1 

help. in you buy your safety from 

*ROADRUNNER the Trader? Are you fated to die Beside” | РЫЕА$ЕЗЕМОМЕ............................................. 
SPECTRUM 16K & 48K (4.95 INC. the sealed doors? Or have you the { (STATE MACHINE ТҮРЕ) 
Everyday from Monday to Friday M бораве you find Durins Ri ill Н 
у from ју to у Mr. inless you rins Ring you wil 
MeGoo ges in hi car and drives home nover eave the Mines ave ER CEOSECHEQUEIT О ОНЕ 
тот the office. Mr. Mcgoo is such а A game to test your character. 
lousy driver that he'll crash into Full M/C Sound Effects and Save Game | NAME. isses 
snything that gets in his way and Reset facilities. 1 
The roads are full ої Mr. McGoos. Сап * 2Х81 16K version £4.95 INC. | 
Н 
1 


€ Ask for SEVERN SOFTWARE 
at your local Computer Shop. — The exact software specification 


Ц 
H 
e і ion | SEVERN SOFTWARE 
We guarantee to replace AT particularly with regard io | 5, SCHOOL CRESCENT, LYDNEY, 
H 
1 


ONCE any cassette sold by из Sound and graphics. GLOS GL15 5TA 


that fails to load on receipt. ———————————— асо Бо 1-0, mM € | 


iE 
Е 


SPECTRUM SPECTACULAR £4.95 


_ E DRAGON EXTRAVAGANZA £4.95 | 


Two new books by Roger Valentine. Each containing 
= a mammoth 50 programs (for the Sinclair Spectrum 
and Dragon 32 respectively). 


= = From the publishers of: 


WHAT CANI DO WITH1K £4.95 


| WHAT CANIDO WITH 16K £4.95 | 


The two best program books for the Sinclair ZX81. 
Available from your bookshop, or 


E V&H COMPUTEER SERVICES 
1822 Kingston Road, Staines, Middx. 
Tel: Staines 58041 


BUSINESS USERS PLEASE NOTE: OUR PAYROLL 
Е PROGRAM IS NOW AVAILABLE FOR: ZX81, SPECTRUM, 
du PET, BBC, KONTRON AND SOON DRAGON PLEASE 
WRITE FOR DETAILS OR SEND £9.00 FOR 

COMPREHENSIVE MANUAL (SINCLAIR VERSIONS ONLY) 
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48K SPECTRUM 
IGK 2х8! 
DRAGON 32° 
BBC Model B* 


alamanber 


oftware 


ДА DRAGON 32 SOFTWARE 
DRAGON-TREK £9.95 
A real time version of the classic space game featuring full colour tactical, 
3 stetus and lon ner displays, hyperbole, the Faerie Queen, 
Klingons and Klingon commanders, tractor beams, enemy movement, black 
holes and much more. Choose from ten levels of difficulty and three sizes of 
galaxy. Comes complete with 6-page manual, JOYSTICK (1) 
REQUIRED. DRAGON DATA APPROVED. 


WIZARD WAR £7.95 

A game of magical combat between the Wizards of the Tri-Suns for 
supremacy of the planet Xarg. Both dexterity and deduction are needed in 
order to outwit your opponent as spell is traded ageinst spell. Comes complete 
with 12-page illustrated spell book. JOYSTICKS (2) REQUIRED. DRAGON 
DATA APPROVED. 


GOLF £7.95 

An accurate interpretation of the game of golf written by a keen club player. 
Allows match play between two players or one player may play using the 
Stableford points system widely used for competition golf. Features full club 
selection, hazards, out of bounds and player handicaps. DRAGON DATA 
APPROVED. 


GRAND PRIX £7.95 

Do you have the potential to be a champion Formula 1 driver? Find out 
when you race on these 8 famous Grand Prix tracks from around the world. 
For 1 and 2 players. 2 joysticks required. Dragon Data Approved. DRAGON 
DATA APPROVED. 


GAMES COMPENDIUM D1 £7.95 

Six great games for the whole family — Donkey Derby, Blackjack, 
Kingdom, Hunt the Wumpus, Noughts and Crosses and Lunar Lander 
DRAGON DATA APPROVED. 


Send SAE for catalogue of our full range of 


Dragon and BBC 
Model B Software 


VULCAN NOUGHTS AND CROSSES £7.95 

A three-dimension game of noughts and crosses for one or two players. 
Also includes a zero player option where the machine plays itself. Can you out- 
think your Dragon? DRAGON DATA APPROVED. 


BBC MODEL B SOFTWARE 
THE EDG GRAPHICS PACKAGE 
For the BBC Model B Microcomputer 
An advanced picture drawing system developed by a firm of consulting 
ineers to the oil and utility industries world-wide. Uses cassette tapes for 
software and picture storage and is controlled entirely by normal keyboard 
input — no extra hardware required, The main system features are: 
* Picture drawing in mode 0, 1 or 2. 
* Actual and Logical colour changes at any time. 
* Drawing functions: 
Lines, boxes, circles, arcs, text, shape repetition 
* Drawing aids. 
Grid, elas 
* Colour fill. 
* Text window showing x,y cursor position, length, angle, colour menu and 
current colour. 
* Saving and Loading of picture using cassette tapes. 
* Multi-file pictures facilitating very complex drawings. 
* Flashing cross-hairs cursor 
* User instrüctions/ prompts. 
This package comes complete with a spiral bound manual 


£24.95 


band, save and home cursor (5 positions) 


Dragon and BBC Model B Software 


Cheques or postal orders payable to Salamander Software, 27 Ditchling Rise, 
Brighton, East Sussex BN1 4QL. Tel: 0273 771942 


PLEASE ADD 50р P&P TO ALL ORDERS 
Programmers wanted: good royalties paid! 


a@6O66LERS 


PIMANIA 


THE ADVENTURE GAME THAT'S FOR REAL! £6,000 PRIZE! 


Will you be the first to locate the Golden Sundial of Pi in time and space, and be 
rewarded with the original? Exquisitely crafted by the winner of the De Beers 
Diamond International Award, from gold, diamond and the most precious of the 
earth's riches. 


PIMANIA - where saxophones turn into hangliders, where music meets madness 

and where the Pi Man rules supreme! He'll talk with you, he'll befriend you, hel 

betray you, he'll even do the Mokey Kokey! Animated cartoon graphics! Full 
ai score! Spectacular colour and sound effects!” Intiudes free hit single 
ania, with vocals by Clair Sinclive and the Pi Men! 

It could take you a week to play, it could take you а lif 

" the best evidence that computer gaming has come of age 

enthusiasts dream!” (Computer & Video Games) 


ime! PIMANIA, 
adventure 


£10 
£5 

£10 
£10 


AUTOMATA Ltd. 
65a Osborne Road 
Portsmouth POS 3LR 
England 


aS 1 eROIDS 


PUCKMAN FOR 16K ZX81 


BEAT THAT HIGH SCORE! 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOU! YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EDIBLE. BUT 
NOT FOR LONG! 


© MACHINE CODED FOR FAST ACTION 

€ EXTRA "GOBBLER" FOR 10,000 POINTS 

ФОМ SCREEN SCORING 

* HIGH SCORE WITH “ENTER NAME" FACILITY 
ФОРТО4 PLAYERS 


AN ANNOYINGLY FRUSTRATING GAME!FOR ONLY £5.95 


FOR 16K 
тхе 


STAY ALIVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS. 
SCORE BY SHOOTING THEM ~ WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF LITTLE BITS AND MAKES LIFE EVEN WORSE! 
ФЕХТВА SHIP FOR 1,000 PTS @FIRESIN ALLB 
(NOT AS EASY AS IT DIRECTIONS 
SOUNDSI) O INCREASING NUMBER 
ө SHIP MOVES JUST LIKE OF ASTEROIDS 
ARCADE VERSION Ф THREE ASTEROID SIZES 
@ ROTATE LEFT/ROTATE _ 9'NASTY ALIEN SPACE: 
RIGHT/THRUST SHIP (FIRES ВАСКО 


THIS GAME IS JUST AS BAD! - AND ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS - BOTH TAPES FOR £9.95 
IMAIL ORDER ONLY-PLEASE MAKE СНЕОЏЕ/РО PAYABLE ТО 


5, THE SOFTWARE FARM DEPT B 
IE craico FARM. BOTANY BAY. TINTERN, GWENT 


Ф MACHINE CODED FOR 
FAST ACTION 

Ф Ом SCREEN SCORING 

@HIGH SCORE WITH 
"ENTER МАМЕ: FACILITY 

UP TO 4 PLAYERS 
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COMMODORE VIC 20 0 SINCLAIR ZX81 [) COMMODORE 64 Г] COLOUR GENIE * 


LYNX 


142 


ORIC 


[P][A][ [Е] 


For the best selection of Micros 
for business: 


* Apple |, 111 
* Commodore 8032, 8096. 
* Eagle 11, Ill, IV, V. 


* Eagle 1600, 16 Bit. 
* 10ТЕС lona Colour. 


Used Business systems available, 
phone for details. 


£75 worth of Software 
Free with every MZ80A. 


** Free T Shirt with 
every ATARI 400 

| ** Free Sweat Shirt with 
\ every ATARI 800 


09 08 ZIN dH VHS O V08 ZIN dH VHS O 008 IHV.LV O 00b IHV.LV 


ATARI BBC ‘B’ 

PREPPIE £21.95 PASEMAN £7.00 
SHOOTING ARCADE £21.95 ZAPO £5.00 

BUG-OFF £21.95 PODS £5.00 

PAC MAN £29.99 DRAGON RIDER £7.95 
SPACE INVADERS £29.99 TANKS £7.95 

VIC 20 SINCLAIR 

JELLY MONSTERS £19.95 PUCKMAN £5.95 
ALIEN £7.95 BUMPER 7 £5.95 
PINBALL £24.95 SPACE INVADERS £6.95 
FROGGER £9.99 CHESS £6.90 

BOSS £14.95 PILOT £5.95 

TEXAS 

SOCCER £22.95 


CAR WARS £26.95 
MUNCHMAN £26.95 
TLINVADER £18.95 
CONNECT 4 £22.95 


For more details tick on border and send with SAE 
Free PASE T-Shirt with every order of £50 placed in March 


PIII) 


213/215 Market Street, Hyde Cheshire 
Tel: 061 366 5935 Telex 665845 


JUPITER ACE 1 DRAGON 32 O 
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SIR Computers Ltd 
CARDIFF 


Agents for Acorn, BBC and TORCH 
Computers 


BBC Microcomputers 


Model 1 А with 32K RAM and VIA. ` А 
Model 1 A with 32K RAM, VIA and Joysti 


Single 100K disc drive. 
Dual 2 x 100K disc drive . rp ӨЫ eee 
The disc manual and utilities disc are both included. 
Disc interface for the BBC Micro (kit). Ет 
(fitted) 


HIT 
888888 


8 


£95. 
£110. 


TORCH Computers 
2-80 Disc Pack for the BBC Microcomputer. ............. £895.00 


This unit connects to the BBC Micro in the same way as a 
normal disc drive, but as well as offering a dual 2 x 400K disc 
drive for use under BBC BASIC or other languages it provides the 
option of using the wide range of CP/M software available for 
business and data processing applications. The firmware supplied 
with the machine allows switching between BASIC and CPN, a 
powerful operating system developed from CP/M 2.2. 

In addition to the disc pack a second processor is supplied. This 
is a Z-80A with its own 46K RAM card, communicating with the 
6502A in the BBC computer through the "Tube'. Typically the 
speed of execution of programs under the twin-processor system 
is increased by up to 5096 compared with a conventional single- 
processor computer. 

A third processor, the 16 bit 68000, will shortly be available. 
TORCH CFAO А о ая £2,795.00 

(Ex. VAT) 

This an extension of the BBC microcomputer/Torch disc pack 
system, available in a single unit. The computer contains a BBC 
based peripheral processor connected to the main Z-80 computer, 
a dual 2 x 400K disc drive as described above, a high resolution 
(80 character) colour monitor and a complete British Telecom 
approved 1200 baud modem. It is the only microcomputer which 
has been granted permission for direct connection to the Public 
smaed Telephone Network both in the U.K. and the United 

tates. 

The TORCH can communicate either directly with another 
TORCH or with virtually any other type of computer via Prestel. 
Using the Gateway facility of Prestel it is possible for the TORCH 
to access vast amounts of information stored by private 
organisations on public database systems. The Mailbox facility of 
Prestell also allows the use of electronic mail. 

TORCH CH240/10 As above but with a 10 MB hard disc drive. 
TORCH CH240/21 As above but with a 21 MB hard disc drive. 


Peripherals 
Seikosha GP 100A printer . ie 2 
Epson MX 80 F/T type 3 
NEC PC 8023 printer ay 
Microvitec 14" RGB Monitor 
Kaga 12" RGB Monitor ...... 

Sanyo 14" RGB Monitor ... Dd IE MEAT 
High resolution 12" black/green monitor .. . 


Software 


We currently hold in stock programs from the following suppliers: 
Acornsoft Level 9 Software 
A & F Software Mokmerx 
Bug Byte MP Software 
Computer Concepts Program Power 
Digital Fantasia Salamander Software 
Golem Software for All 
IJK Software Superior Software 
Unfortunately we are unable to supply software by mail except as 
part of a larger order. 
Delivery by Interlink of any of the above items 


Unless otherwise stated all prices include VAT. 
SIR Computers Ltd. 
91 Whitchurch Road, Cardiff 
Telephone (0222) 21341 


8888888 


MONEY BACK GUARANTEE 
SSETTES DESPATCHEO 
THIN 48 HOURS 


= eI 

AVENGER: This all action arcade-style game written in 
MACHINE CODE for the ZX Spectrum is fantastic! You are 
flying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missiles; guided 


missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations!! Continuous 
display of time, score, shields and laser temperature. Five 
levels of play and high scores. 
ме 1 Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc. 
fems | have received Available at W.H. Smiths 


this one most 


the only one shall SPECTRUM GAMES PACK 1 


always use. с DESTROYER Listen to the beeps of the sonar to locate and destroy 

the submarines before they sink the merchant ships. 
Developed to eliminate tedious swapping of plugs when + ICEBERG: Steer your icebreaker through thickening pack ice 
LOADING or SAVING programs on cassette. { чы! 7^. 10 pick up survivors 
ZX SPECTRUM CONTROLLER: Single switch selection of А. BATTLE: Destroy missile sites while avoiding mines 
SAVE, LOAD & AMP modes. Built in amplifier and loud- All >: and the computerised enemy tanks 
speaker boosts Spectrum sound output. Price £14.95 Tos on that are out to get you. 
ZX81 CONTROLLER: Single switch selection of TALK, SAVE, at the incredible ANDROID Rescue the miners before 
CUE & LOAD modes. Built in microphone/speaker for fastand price of £4.96 inc. CA RESUCE: they are trapped in ЖА 
reliable program naming and cueing. Price £9.95 flooding mines. p7% 


186 St. Helens Ave, F 
All items in this advertisement can be viewed before buying at the Buffer Micro Swansea, W. Glam. 
Shop, London, and Jay Dee Communications, Water Street, Port Talbot. х 

Tel: (0792) 50282 


Нан 
[МЧ $ОЕТ\/АВЕ М | ағ 


Alphabeta 


At last — a printer for every Pocket! 
A complete word processing package for the BBC Computer. 


Need орон MICROMAX — SPECIAL 
€ compatibility with a range of printers including Seikosha, 3 INTRODUCTORY OFFER 
Epson and daisywheels. Versions for other printers on 2 
request. : ONLY £69 + VAT 
manual : 
labels for the red keys i 
insert and delete (with gap close) SPEED SELECTABLE .... 
Edad : SERIAL OR PARALLEL 
right justification INTERFACES AND CABLES 
eu MUN AVAILABLE FOR: 
$ bulk movement of tex. SINCLAIR ZX 81 
and a host more features. SPECTRUM 
REVIEWS 3 МС... DRAGON ЕТС... 


Laserbug: “The program did work well and once you are used to 
it, writing letters etc., becomes very easy. | was inpressed with it 
in general and would buy it myself.” 


Acorn User: "Remarkable value — a complete word processing 


UP TO 24 STANDARD OR 
package for less than £30 . . . a useful and relatively inexpensive 2 | ENHANCED CHARACTERS 


program." 

ALPHABETA £28.50 including postage etc. 

Please send orders and cheques/PO/Transcash (No. 614 131 
1707) to: 


РЕВЇШМЕ гс 


" s.a.e. please for details to 30 Lake Street 
H&H, Dept A, 53 Holloway, Runcorn, Cheshire. LEIGHTON BUZZARD Beds Tel 0525 376600 


Send S.A.E. for a catalogue of our other educational and games programs for the BBC 
and Dragon Computers. 


Е! li I Hiii ii [n 
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EXPAND YOUR 
VIC 20 


with a matching aluminium plinth with 
appropriate holes and power supply cover 


(add your own electronic parts) 


£2 


incl. p&p 
& VAT (UK only) 


Send cheque 
or P.O. with 
order delivery 2 - 3 weeks 


We are manufacturers of electronic sheet metalwork 
and can supply any chassis to your‘own drawings. 


M. GEAR (ENGINEERING) LIMITED, 
179A VICTORIA ROAD, NEW BARNET, 
HERTS, EN4 9PA 


ПНЕ GREATEST PROGRAMMING 
yen < AID SINCE FINGERS 
“7. | Cuts Down Program Entry Time 


* How many hours do you spend de-bugging 
programs? 

* How many times have you traced a bug to a 
typing error? 

* How many times have you wished for another 
pair of hands to keep your place in program 
listings? 

* How many times have you had back-ache, 
neck-ache and eye-strain through copying 
listings at uncomfortable angles? 


— ey] 
Saves Hours in De-bugging time 

* Over 99% of bugs in programs copied from. printout listings are the result of entry errors 
errors anyone with only one pair of hands can make, Even one mistake can take hours to 
trace 

The EASIREADER Minimises Bugs by Minimising Entry Errors 

* The attractive perspex stand can be positioned where most comfortable. avoiding stiff 
necks anc aching backs... strain causes mistakes! 

* The specially designed cursor prevents skipping between complicated and similar- looking 
lines while allowing you to ‘read through’ simple lines. 

* The EASIREADER keeps your place for two-handed keyboard entries, ie. when using a 
Sinclair computer or just using the 'shift' key. 

* It will even scan the off-norizontal listings found in many magazines. 

* The EASIREADER can handle all normal magazines up to A4 size, single sheets, computer 


printouts and most books. 
HELP BANISH BUGS 
Make your programming easier and more comfortable. 
SAVE TIME AND EFFORT - AVOID FRUSTRATION 

Send for your EASIREADER now at a special introductory price of £12.99. 
Please add £1.25 p&p. 
BUGBEAR, DEPT.YC 2 , NICHOLSON BUILDINGS, TEMPLETOWN, SOUTH SHIELDS, 
TYNE & WEAR NE33 582. 


982 Patent Pending No. & 
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BANK ROBBER......... 


SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU'RE CAUGHT AND SENT TO JAIL 


PONTOON у 4:50 


CAN YOU GET YOUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 


HANGMAN..... ..... £4.00 


WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 


! 

| 

....#4.50 | 

| 

| 

1 

CASSETTE COVER..........£4.00 | 
l 


PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR 
PROGRAM COLLECTION LOOK IMPRESSIVE 
*CHOICE OF SIX COVER PATTERNS 


PLEASE TICK APPROPRIATE BOXIS) 


ADDRESS ... 


1 l'epctose.Cheque/ РО ОВЕ 5. а а.с ER 


| Made payable to: 


| LEON-NOEL 
| 24 Dudgeon Drive, Littlemore Oxford 
| OX4 401 
ALL PRICES INCLUDE P&P, UK ОМУ ж] 


MEMORY DEVICES FROM: 


GCC ELECTRONICS 


Tel: 0223 835330 Telex: 817672 


MEMORIES 
211LP2 90р 
2114450 85р 
4116-150 90р 
4116-200 88р 
4816-2+5V 250p 
4164200 410p 
6116-150 350p 
5516-250 635p 


We supply 74LS TTLs, CMOS 4000 Diodes. Transistors, etc., etc. All components 
are guaranteed prime parts, from leading manufacturers. 


Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add post and packing plus VAT at 15%. 
Minimum order £15.00. 


GCC ELECTRONICS 
66 HIGH STREET, SAWSTON 
CAMBRIDGE DB2 4BG 


TEL: 0223 835330 TELEX: 817672 


ZEUS Z-80 ASSEMBLER 


computer thes ZEUS is the perfect companion. 


(OM. 


i 
i 


thrust skyward’. during 
Have you the business bead to trade successfully throughout the вара and breadth cities to landing 


Оро uti rw concen area tie adr 
and mech more, you must plas your busisess strategy. 


REGISTERED REFERRAL CENTRE 
FOR THE BBC PROJECT 


ВЕЕВОС т: 
BBC MICR 


INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 


MEMBERSHIP NOW EXCEEDS 10,000 
10,000 members can't be wrong — BEEBUG provides the best support for the BBC 
Micro. BEEBUG Magazine — now 36 pages — devoted exclusively to the BBC 
Micro. 
Programs — Hints & Tips — Major Articles — News — Reviews — Commentary. 
PLUS members discount scheme with National Retailers. 
PLUS members Software Library 
10 Magazines a year. First issue April 1982. Reprints of all issues available 10 


lien Attack, Calendar Generator, Union Jack, 
‘and Memory Display Utility. Plus articles on Debugging, Improving Key Detection. 
Асот Press Release on 0.5, 1.2 and Issue 11 Basic, The Tube and Second 
Processor Options, a New Series for Less Experienced Users and Software 
Reviews, 
November Issue. Program features: Racer (excellent 16K racing car game), Mini 
Text Editor (Mk2), Transparent loader, Music with memory, Harmonograph 
Emulator, New character Ser for modes 2 & 5; and cassette block-zero-bug retrieve. 
Plus articles on sound and envelope design — includes indispensable envelope 
editor program; Debugging Part 3, Serial printer port (85423) and RGB upgrade. 
Plus a large number of Hints & Tips, and a guide to our past issues and their 
contents. 
BEEBUGSOFT: BEEBUG SOFTWARE LIBRARY offers members a growing 
range of software from £3.50 per cassette. 9 groat cassettes are currently 
pack available: — 6 excellent games such as Starfire; Utilities pack 1 
contains 3 useful programs: character definer, disassembler and mini text 
editor. 
These progrtams are a 
details join BEEBUG. 


ble to members only. For prices and further 


Send £1.00 & SAE for Sample. 
Membership: UK 4.90 for six months 
8.90 for one year 
опе year only: 
15.00 Middle East £18.00 
Americas & Af 


Make cheque to BEEBUG 
and send to. 
BEEBUG Dept 4 
374 Wandsworth Rd. 
London SW3 4ТЕ 
Editorial Material to PO Box 50, 
St Albans, Herts, ALT ТАН 


How Good is YOUR Spectrum 


If you’re interested in finding out what your Spectrum can really do then you must go 
beyond the limitations of BASIC. Now, mastering machine code can be a reality with 


CRYSTAL COMPUTING‘S MACHINE CODE UTILITY PACKAGES 


Жашар ыи и bo. deine charter fms, tr momo bows толто дару he 

Жаа шры а ДЕ йалыш frm, ve montat auus You o С 

ilo oen аай Spectrum and want to fly expe the enormous potenl of your tnd anya memory abe ha any Ser И ch mt im sings SE charm 18 pr. aid 
ble, сору aad hen decal convert 


Paride жари 1o 2X prier. Ты wer may ашу make hard copies of wext (source (вит. Thee moter furtber provides a змије FIND сотты, 
TOTAL MACHINE CODE CAPABILITY: Fe icd dat bie, monot copula. Starch а specie Block of memory and бару al occuencs o ay di 
sal ths purse mere representa powerful machine-cde operating led to fod 
ices whch sind to become аз much а par Of he расте the ex 


MONITOR AND DISASSEMBLER 
This easy о use uty enable fi etry, di 
=) ОЕ parameters Gay с ш кыт веза bet, and а fc 
пи ов мыса гта ша басе мон along wih плашта eme би tro forms, озата Мун пази may e ZX-81 SUPERFAST LOAD AND SAVE 
поре аи ва which may be ies p cereos. a тј dini bio memory wing the efor which Фарит 
аи ZEUS ds repens ike Speibedaven of memory in boh Bexadecml and chara form. The we may 
А Е Do sape FOUR TIMES normal sped 
Soins Juin Sethe commands BREAKPOINT and REGISTERS, whch 


Each utility comes with detailed user manual for only . . . £8.95 
. . alternatively, try our own range of exciting and original ZX games: 


Have you the skil amd еее о control a leviathan space fréghtr (ти Ви your cce depende, 
touchdown? та 


Dungeon Quest. 
у studying the current marker and wheeling and dealing in Cyborgs, Rebodrones AN 100% machine-code. Great value at 


Send Sae. for our latest catalogue. Please add £0.50 p&p and make cheques POs etc. payable to: 


CRYSTAL COMPUTING, 2 ASHTON WAY, EAST HERRINGTON, 
SUNDERLAND, SR3 3RX 


TRADE ENQUIRIES WELCOME 


латте se and Пыр, at any potat io. 


and a unique ‘jump relative? 


mon tes vli 
The. 


perfec compliment to the ZEUS 2-60 ASSEMBLER. Having both co resident 
amd debeging of hexadecimal memory gives you the ultimate machine code 


The contents of a Ош Monitor and Dissisembler as available for the 16K. ZXM also includes 
‘commands to LOAD and SAVE any block of memory (incheding BASIC programs) 


ayes shy мае feu a 
палила COSMIC GUERRILLA 
виа к uM БЫ machine code, with fast super-smooth colour graphics and sound. You must defend. 


ume E 

Fn or by enin a A competing game of skill and strategy for he 16K ZX I поље. Your later Debt against саад attack by hove marsoding abet. For IGK and 
БЕТОН GAMES PACK: Жош doubt the fast quality colacion for БК SSK Spectrum : 1355 

MERCHANT OF VENUS ZX 81:— 4 fol screen, fast action graphics games, all with onscreen scoring: 


^ оос сабан ам МА nba csimulaionto dades, А Bale: nad Super Зима pra chalengng анны: THE DUNGEON MASTER 

s K PERRO ea T = ‘Dungeons and Dragons Гага... let the 48K Spectrum be your D.M. withthe first 

1495. Adventure program to ener lato the woe spirit of D & D. Ма anger dungeon 
scenarios quickly and 

Your way through a new 


Creation program allows you 10 create your own 
Мару, Comes complete with sample dungeon = 
imenion i ау” Ax infinity of possibilities for ову “ 


SINCLAIR 
COMPUTERS 


UK prices are shown first. The bracketed prices are export prices which include insured 
air-mail postage to all the countries of Europe including Norway, Sweden, Finland and 
Denmark. For overseas customers outside Europe an extra £5 postage per item is 
charged. 

2x81 £43.43 (52). zx printer £82.13 (61). zx sprectrum 16K £152 (160). zx spectrum 48K 
£202 (£210). zx microdrive n/a (п/а). 5 printer rolls £10.43 (16). 

Ram packs:— 16K £26.04 (£28), 32K £39 (41). 56K £49 (51). 

DRAGON 32 £173 


COMMODORE COMPUTERS 

Commodore 64 £299. Vic 20 £130. Kit to allow the use of an ordinary mono cassette 
recorder with the Vic 20 and the Commodore 64 £6. Commodore cassette recorder for 
these computers £36.50. Super expander high resolution cartridge £27.95. We stock 
most accessories. 

BBC MICROCOMPUTERS 

А Model £260, 8 Model £347. 

GENIE COMPUTERS 

New colour Genie £173.50, 16K ram card £44, Light pen £15. Accessories for Genie 1 and 
genie 2:— Е63014 32K £189. Disc drives single £199, dual £369. Double density 
‘convertor £72. High resolution graphics £82. Printer interface £36. 

UK101 AND SUPERBOARD 

32x48 display expansion kits ЏКТОТ £9, Series 1 Superboord £14. 32K memory 
expansion board £60. Cegmon £22.50. Word processor prog £10. Centronics interface kit 
£10. Cased disc drives with DOS single £275, double £415. Stand alone floppy disc 
controller £85. 


PRINTERS 
Buy any of the below and get a free interface kit and word processor program for UK101 
ог Superboard. Epson МХВОРТЗ £324. Epson MX100/3 £425. Seikosha GP100A £189. 
ОКТ Microline 80 £199. OK! Microline 82A £333. ОК! Microline ВЗА £446. ОК! Microline 
84 £656. ОК! Microline 92 £429. ОК! Microline 93 £586. 
5V POWER KITS 
Fully stabilized 5V computer and TTL power kits. 1.5A £7.83, ЗА £12.17, 6A £20.87. 
SHARP COMPUTERS 
We can supply Epson МХВО and MX100 printers to run direct from the MZBOK {i/o box 
not needed) for £39 plus printer price. We also specialize in interfacing printers to the 
М280К, М280А and М2ВОВ both with and without the i/o box 

SWANLEY ELECTRONICS 

Dept YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ. 

Tel Swanley (0322) 64851 
Postage £1 on Sinclair products (UK), £3.50 on other computers, £4.50 on printers and 
50p on other orders. Please add VAT to all prices. Official credit and overseas orders 
welcome. 
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can provide a full display of the values held i ай C.P.U. registers, inchading the 
am. Also included are commands 19 

‘copy and verily blocks of memory, 
е be correct offset byte in JR туре 


"Thee features, several exta facities, phus full peinter drives make this simply the 
UM MONITOR AND DISASSEMBLER has been designed as the 


=} Now you can explore the 
NR etd зен с scence of your coopster end open up a whol mew word of programming! 


$s пом available for the ZX Spectrum. Written im 100% 


in 
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ZX81 SPECTRUM DRAGON TANDY BBC 


16/48 


16K 


ADVENTURE 


* Over 200 places to explore in this machine code game using 
advanced data compression techniques. 

* No random elements — you will need skill, cunning and a 
sense of humour as you explore caves, forest and castles. 

* Evade ruthless pursuers and overcome a host of obstacles. 
* Multiple word commands and single letter abbreviations. 


£1000 IN 


FANTASTIC VOYAGE 
(ZX81 16K ONLY) 


This real-time graphics simulation set inside the human body 
was written by a lecturer in anatomy. You are injected into the 
blood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats — a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser- 
sight for fighting lymphocytes. 


HUGE SELECTION—OVER 400 IN STOCK! 


H | ВЕ ZX81/SPECTRUM 


PROGRAM TAPES 


Get the most from your ZX81 or Spectrum at minimum cost by hiring 
program cassettes for just £1 each per fortnight (plus 40p p/p). 

Our stock of over 400 tapes (up to 20 maker's original copies of the 
more popular ones) covers most of the best cassettes advertised in 
this magazine—and more: thrilling m/c arcade and adventure 
games, tests of skill, realistic simulations and a wide range of utilities 
for business, multi- Indexing, banking, toolkit and graphic aids. 

You can switch from ZX81 to Spectrum membership at any time by 
paying the balance, and hire up to three tapes at a time. Our regular 
illustrated magazine "Computerchat" is posted free to all members, 
with its product and software reviews plus our unique "Top Twenty" 
ZX tapes chart based on members' scores, and some special offers. 


"An exceptionally professional and thriving 
organisation with, even, a most readable 
newsletter" —review in Eric Deeson's "Guide to 
ZX Spectrum Resources." 
The Sinclair Owners" 
SOFTWARE LIBRARY Dept. yc, 
Heather Cottage, Warren Road, 
Liss, Hants GU33 7DD. 


Yes, please—I'd like to join for the next 12 months. Please send on 
money-back approval my magazine, descriptive library catalogue and 
order forms, on the understanding that if I'm not delighted with your 
service within 28 days you will refund my money in full. 


| enclose cheque/ Postal Orders foi 
С £8.50 for ZX81 membership (overseas £2 extra in each case) 
£9.50 for Spectrum membership 
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LEVEL 2 


AWARI 


* The ancient African game of logic. It takes 2 minutes to learn 
the rules but far longer to master the tactics. 

* Select the ‘Goat-herd’ level of play and it’s an addictive game 
for children (8 +) that exercises their minds — not their laser 
fingers. 

* Select the ‘Witch-doctor’ level and it's a threat to your 
sanity. We haven't beaten it and we wrote it! 


PRIZES 


** Buy both Awari and Adventure and enter the ‘Foilkade 
Challenge' competition. Details with cassette or send SAE. 


FOILKADE LTD 


DEPT. PR9 

66 LITTLEDEAN, 
YATE, 

BRISTOL BS17 4UQ 


ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95 
(ANY MIX) INCLUSIVE. 


A/B 


In stock now 
atTwickenham's 
official BBC/Acor 
dealer & service 


+ Cassette Drives + Software + Books 
PLUS VIC-20 Cassette decks, games 
cartridges, ,& tapes in stock! 


Always available- a wide range of micros, 
software, printers, peripherals and books 
-send SAE for latest lists 


TWICKENHAM 


COMPUTER CENTRE LTD 


72 Heath Ad Twickenham Middx TW! 4BW (01-892 7896/01-891 1612) 


Buy from us with confidence 
Full money-back guarantee on all our products 


"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business!” 
G.S. Yorks 


“| must congratulate you not only on the quality of your 
goods but also on your excellent service.” G.W. Solihull 


Quality software 
ZX 81 Spectrum BBC Vic-20 


GAMES CASSETTES 
2X81 (16K) SUPER INVADERS. as 


Or-screen league tables, animated instructions. Game in machine code — “excellant 
осе of the two best... deservediy popular" (Pop. Comp. Weekiy) "Great game 


Эп teki LYNCHMOB. tass 
Clun word parno! 26 payers. Gxcwiont forth tansy, Grea бол, educadora! tool 
‘Animation, on screen scoring. Superb Arnas present 

Spectrum (16K) LYNCHMOB. 5 
Aa for 2x but wo added excitement of colour, sound эла hives animation, 
VIGSotonespended) INVADERS сю 


Machine г Бб sound fects 
васг ВА ОВЕНА Er 
he popuise gobbler game. Hi-res, colour, sound. 


APPLICATIONS SOFTWARE on се 
EO sage PACK. £4.50 
Four 1K Graphics оп cassette with 12 pp. explanatory manual 
2x81 ВЮ MULTIGRAPHICS 16.90 
А user friendy package of procedures giving you full contro of the 29581 graphics 
functions to compose designs, drawings, adverts ote. Incorporates дивно selchoad. 
dites of ext (реда power cae, animation, nar output, SAVE барии ei 
int-of sale. 20 ро Man 

"cs £6.90 
Another superb vser-fendiy graphics program — hives and io-res sheichpads, поло 
tent etc. ete 
УВА 1K STATISTICS. £4.00 
Maan, SO, varanc,eeelaon, regression, and Fest. po Manel nce kiinga, 


Spectrum (48K) STATISTICS (рсе includes maintenance] 90 
Mean, SD. varianco, согап, regression, t wan. Hives graphic pis. dem 


manipulaton procedures. 
EPHEMERIS 2X81 (16K). £890 — Spectrum (16K, 48K). GEJ 


Interested in heavenly bodies? Input date, time and your position, Ephemeris computes 
эййобе, arknuth, phase etc. etc. for sun, moon and planets. 


16K RAM pack wemotech Memopak 16 £28.50 


Send s.a.o. for дез of owr products 
 All-nciusive prices. First Class return of post mad in U.K. 
European customers add 30p per item; 20р Worldwrde ГА Mai) 
Anth by tal arr ar ea noch RUNE аа 


Dept. YC, 36 Fernwood, Marple Bridge, 
STOCKPORT, Cheshire SK6 5BE, ENGLAND. 


Keyboard with 
Electronics 
for 218 


artem amor so e AN 
mc те п т ач mm 


A full-size, full-travel 43-key keyboard that's simple to add to your ZXB1 and 
requires no soldering in the 2Х81. 

Complete with the electronics to make "Shift Lock", "Function", and "Graphics 2" 
single key selections making entry far easier. 

Powered from ZXB1's own standard power supply - with special adaptor supplied. 
Two-colour print for key caps. 


Amazing low price only £19.95 incl. VAT and carriage. Order As LW72P. 


Full details in the June 1982 issue of "Eectronics - The Maplin Magazine" on sale 
at all good newsagents price 60р. In case of difficulty send 60p to address below, 
or £240 for annual subscription (4 issues). 


(PR Electronic Supplies Ltd 


Р.О. Box 3, Rayleigh, Essex 556 8LR. Tel (0702) 552911 


Retail shops at 

159 King St., Hammersmith, London W6. Tel 01-748 0926 

284 London Road, Westcliff-on-Sea, Essex. Те! (0702) 554000 
Lynton Square, Perry Barr, Birmingham. Tel: (021) 356 7292 


(Shops closed Mondays). All mail to Rayleigh address. 


ZXBI EAMES 


ы 


J.K. GREYE SOFTWARE LTD 
THE NEU GENERATION SOFTWARE HOUSE 


"Without question the finest machine code games ате 
тодау::........ J.N. ROWLAND Product Manager for W.H. SMITH. 


GAMESTAPE 1 for 1K _______________- оу £3.95 
10 Games inc ASTEROIDS, UFO, CODE, BOMBER, 
GUILLOTINE, KALEIDESCOPE, etc. Ed 
PROBABLY THE BEST VALUE 1k ТАРЕ AVAILABLE. 
E: AA 


We've done in lk, games which some of our competitors кым 
require 16k to до! 


GAMESTAPE 2 for 16K ___ only £3.95 
*STARFIGHTER Superb machine code Space Battle. Set 
against a background of twinkling stars, with stunning 
explosions — if you can hit the enemy! 

PYRAMID Can you move the Pyramid? Make a mistake and 
itwill collapse! A Thinkers game. 

ARTIST The ultimate Graphic Designers aid. B Directions, 10 
Memories, SAVE, COPY, RUBOUT, CLS, etc 


GAMESTAPE 3 for 16 отб £4.95 
“CATACOMBS A Multi-Level Graphics Adventure. Each 
level can contain up to 9 Rooms, B Passages, 7 Monsters, 
Food, Gold, Traps, Phantoms, an Exit (to the next level), 
and there's ва infinita number of levels. 

This i$ NOT one of the necessarily limited text 
primum elsewhere. 
“An excellent addictive game which will keep you amused 
for hours"... COMPUTER & VIDEO GAMES. 


GAMESTAPE 4 for 16K __ only £4.95 
*3D MONSTER MAZE The быте to Top All Others. 
Unbelievable Graphics! Can you find your way through the 
Maze? The EXIT is there somewhere, but then so is a Т.ВЕХ. 
and its after YOU! All in 3D (the T.REX will actually run 
towards you in full perspectivel), you've never seen anything 
like this before! 
“30 MONSTER MAZE is the best game / have seen for the 
2x81... COMPUTER & VIDEO GAMES. 
“H 1 had to choose just one programme to impress an audience with the capabilities of 
те 2Х81, then J.K. Greye's 3D MONSTER MAZE would be the one without doubt” 
ZXCOMPUTING. — “Brillant, brillant, brian”... POPULAR COMPUTING WEEKLY 


GAMESTAPE 5 for 16K _______________ only £4.96 
*3D DEFENDER The Ultimate Space Game. Super fast 
Machine Code 3D version of the Arcade favourite. You have 
to save your home planet from the marauding Alien Spacecraft. 
This is all in 3D, your viewscreen shows you the view out 
of your fighters cockpit window. The backdrop moves when 
you turn, or fly up or down (B flight directions), just as if you 
were really flying it! But then YOU ARE! The Enemy Saucers 
will actually zoom towards you in 3D, and shoot you if you let theml -Your display 
includes Score, Shield Strength, Altitude, Proximity, Forward Radar and your viewscreen, 
which shows your rotating home planet, backdrop of Stars, Meteors, Explosions, 
Plasma Blasts, your Photon Beams, up to 4 Enemy Saucers and of course its all in 


full 30! 
“Another 3D winner SINCLAIR USER 
GAMESTAPE 6 for 1 only £1.95 


“BREAKOUT Super Fast Full Screen Display Game. Your 
ай time favourite with an added twist. See how much Money 
you can win and watch the pounds convert to Dollars. All 
in Machine Code for Fast Action with 3 Speeds, 2 Bat Sizes 
and three angles of rebound! The best BREAKOUT around 
and at this price you can't go wrongl 


"The best of its kind” WHICH MICRO & SOFTWARE REVIEW 


GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 


J.K. GREYE SOFTWARE LTD 


Dept УС 16, Brendan Close, Oldiand Common, Bristol BS15 6ОЕ 


CREDIT CARD SALES: FOR INSTANT DESPATCH, BY PHONE ONLY 
11930-9232 (9 am - 7 рт) 


If you prefer to see before buying, our range of GAMESTAPES 
are stocked by the following stores. 


BUFFER MICROSHOP ____ 374A Streatham High Rd., London SW16: 
АМЕР _____________24 Gloucester Rd., Brighton; 

GEORGES — — — — 89 Park St., Bristol, Avon; 

MICROSTYLE __________29 Belvedere, Lansdown Rd., Bath, Avon; 
MICROWARE — — 131 Melton Ad., Leicester; 

SCREEN SCENE _ 144 St. Georges Rd., Cheltenham, Glos; 
W.H.SMITH.——— — Over 200 Computer Branches; 

2ЕОХТВА ___ — 5 School Lane, Kinson, Bournemouth, Dorset: 


TRADE & EXPORT ENQUIRIES WELCOME 
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idland 
Computer геш» 


| Г Personal computers 28 -30 APRIL 


Th & Fri 10; — 6 
Home computing 1983 Jy тоат Sbm 
Small business $] ystems 


VOOR i 
Presented ву COMPUTER dena, 


This event is the first of its kind in the Midlands, and gives you 
the opportunity to see and compare the enormous range of 
personal and home computers, small business systems, 
microcomputers, software packages, cassettes and scores of the 

very latest computer games — try them for yourself — decide how 
much, or how little it takes to build up your own personal 
computer system. 


HOW TO GET THERE 


BY RAIL Concessionary rail fares are available direct to New Street Station. 
Further details are available from, British Rail Travel Centre, New Street Station, 
Birmingham B2 2QA Tel: 021 643 2711. 
BY BUS every few minutes from New Street, Corporation Street, Colmore Row 
and Bull Ring. 
BY CAR Bingley Hall is situated close to the city centre and is within easy access 
to the MI, M5 and M6. Bingley Hall will be road signed by the AA. 
Admission prices — Adults £2.00 Children under 16 and O.A.P's £1.00. Party Booking: 
For groups of over 20 people — adults £1.50 children 75р, [plus a free ticket per 20 sold 
for the organiser or teacher). 
LA шш шш шыш шш эш ыш шш шш ыш ыш шш ыш шш ша ша шш юш иш шш “у ту ши шиш шшш 


Please send..... adult ..... child tickets Enclosed remittance £ ........ 


LI 

5 

4 
U 


= 


Send to Midland 
Computer Fair Ticket 
Office, I.PC. Exhibitions, 
Surrey House, 
Throwley Way, 
Sutton, Surrey 
Tel: 01-643 8040 
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gU 
solitum ЕЕ 


Just getting started in computing? Or perhaps you're Facilities provided on the Sinclair ZX81 and 
already pretty knowledgeable and would like to extend Spectrum, Vic 20, Acorn Atom and BBC micro have 
your programming skills. Either way Your Computer been examined in article after article, providing a 
back issues can help to fill your need for reliable and, comprehensive introduction to all the most popular 
above all, relevant information about home computing. home computers. Just run your eye down the Contents 
Every issue contains reviews of new computers, of our back issues and you'll see what we mean. 
software evaluations, and surveys of add-on equipment 
together with informative articles which tell you how to To order back issues complete the coupon at the foot 
get to grips with graphics, sound and machine code of this page and send it with your remittance to the 


programming. address shown on the coupon. 


January 1982 

Reviews: BBC micro; Wordprocessing on Atom; Morphy у 
Champion (chess computers). Game — Treasure House. 
Education — ZX81 programs for school use. Vic-20 Software 
ZX81 Graphics. А-О conversion. Interview — Kenneth Baker 


February 1982 


Survey: f cs. ZX. s. 
Vic 20 m low les 
Atom Р! ; n 2. rr 
Borland 


Се 
Ы. к April 1982 
Cer Survey: ZX Ports. Sorting on ZX-81. BBC Graphics. How to write 
an Adventure Game. Atom line labelling. Game — Nim for ZX81 
and Apple ||. Interview — John Baxter 


May 1982 
Survey: ZX Software. How to write a chess program. Games — Vic 
20 Tank Battle; Magic Squares. How to show off your ZX81 
Joysticks for the ZX81. BBC Graphics. How to write a word 
processing package. Interview — Richard Turner. 


June 1982 

Reviews: Sinclair Spectrum; Vic 20 Software; 2Х-81 Keyboards. 
Games Vic 20 Mars; Othello on Flexidisc. Atom Utilities. ZX81 
machine code monitor. How to build а portable computer 
Interview — Ron Bissell 


July 1982 

Survey: Atom Software. Spectrum Graphics. ZX-81 Colour Board. 
Games — Dog Race; Genie Guessing Game; Simon Challenge. 
BBC Sound. ZX-81 Dis-assembler. Programs for ZX-80. Interview 
— Richard Altwasser. 


August 1982 

Review: Dragon 32. Survey: Vic memory expansion. Spectrum 
Sound Games — Demon's Domain; Vic Duck Shoot. ZX-81 
machine code (Part 1). Atom file handling. Ecological modelling 
BBC techniques. Interview — Tony Baden. 


September 1982 

Review: NewBrain. Spectrum Software. Sound on ZX-81. Games 
— Vic Dambuster; B-52 Bomb Run. Vic-20 Assembler. Spectrum 
Disassembler. 2Х-81 Indexer. ZX-81 machine code (Part 2). 
Midwich MC control computer. Interview — Hermann Hauser. 


we 
October 1982 
E Reviews: Sanyo die range; МРР-11; Commodore 64; Colour 
й i | mplete and return the Genie. Survey: BBC Software. Atom Forth. Pascal for Basic users 
To obtain any. of these back gotu S oo р d ki > ZX word processing. Games — ZX-81 Pinball; Vic Catacombs. 
coupon printed below. Prices per copy including post and packing are: Atom text. BBC control Key. Spectrum Assembler. ZX-81 machine 


United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) сое (Part 3). Interview — Douglas Adams. 


(—-——---------------2--2-2---l------. 


To: General Sales Dept., Room 108, IPC Business Press Ltd., 
Quadrant House, The Quadrant, Sutton, Surrey SM2 5AS. 


Issue (month) Year Quantity required 


Please send me the back issues detailed left – for which I 
enclose cheque/PO for £ payable to 
IPC Business Press. 


Name 
Address 
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THE — 


The assault on your 
senses has begun 
with a great. . 
choice of games 
that have been 
created to give 
youa real 
challenge! 


..fhe name 
of the game 


Any of these games for just 
including first class post, 
packing, VAT and an 
UNCONDITIONAL 
LIFETIME GUARANTEE 
Ф ЕАСН 


When you buy Imagine Software you buy it for life. If an 
Imagine Software product EVER fails to load first time 
simply return it to Imagine for an instant free replacement. 
All orders despatched by first class post within 
24 hours of receipt. 

Why not put a first class stamp on 

your envelope and you will receive your 

order within 3 days of posting. 

Available from all good software outlets. 


dealership enquiries contact: Mark Butler 


D. 


Imagine Software, Masons Buildings, Exchange Street East, Liverpo¢ 


ҮР Е 
шш пыш вы юш шы пыш БЫН == шшш ју 
upon п › Imagine Software, Masons Buildings, 
у Echonse Street East, Liverpool, Merseyside L2 3PN. 
Please rush me copies of (tick box) 
O Arcadia C] Schizoids [Г] Arcadia [-] Wacky Waiters 
ПАВ Diddums [0 Catcha Snatcha 
ZX Spectrum] ( / Commodore VI 


иш шиш шиш иш иш иш иш ни шш == 
RFAST CREDIT CARD SALESLINE: ахи 


| Merseyside L2 3PN. 051 236 6849 (24hrs) 


1 


5 


Installed in 3 easy steps... 

|. Peel off the touch sensitive key pad. 

2. Plug in Klik-Keyboard (no soldering) and place in 
position. Е 

3. Apply self adhesive two-colour legends to the 
keys. 

This full 40 key keyboard has a positive click feel as 

the keys are depressed but as it replaces the original 

touch pad it becomes a permanent part of the ZX81 

without bulky boxes or trailing wires. 

Other useful peripherals available from Kempston:- 


SPECTRUM 
NEW Competition-Pro Joystick... 
NEW Centronics Printer Interface 
24 Line Programmable User Port .. 


Full range of Spectrum software — details on request. 


KEMPTON 


MICRO " ELECTRONICS 
180a Bedford Road, Kempston, Bedford, MK42 8BL. 


= 


| wish to order: 


[Quantity | 


Post & packing | Кет £1.00, 2 ог more items £2.50. 


Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics. 


Name. 


Address 


Post to Kempston (Micro) Electronics, Dept vc 3 
| 180a Bedford Road, Kempston, Bedford MK42 881. 


— —À — —À — — — eee — 


[ \ 
| | 
| | 
| | 
| Total (VAT inclusive) | 
| | 
| | 
| | 
| | 

| 
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THE PROFESSIONAL APPROACH TO 


SPECTRUM 


SOFTWARE 


We are a well established software 
company expanding into the field of 
Personal Computing. 


ENHANCE YOUR BASIC 
Now available BASIC toolkit includes: 
* Add logical arithmetic functions 
(AND, NOT, OR, XOR) 
* Listall BASIC variables and arrays 
* Speed up your games with our fast 
screen output. 
* Renumber your program 
(including GOTO and GOSUB) 
* All routines in machine code 
* Easily called from BASIC 
* Fully documented 
* Runs on 16K and 48K SPECTRUM 


£9.95 inc VAT (+ £1p. & p.) 


To order or to obtain details of our other products contact: 


Malva ltd 70 ASHCHURCH DR. 


REAL TIME SOFTWARE SPECIALISTS 


ZX81 CONTROL & 
MONITOR SYSTEM 


24 CHANNEL COMMAND CENTRE 

An exciting new concept in computer control with 24 independent 
channels operated by simple PEEK & POKE commands from the 
ZX81. Allows extensive control of all kinds of appliances and 
monitors their response. Superbly designed and engineered with 
extensive filtering circuiting protecting your 2Х81 

COMMAND MODULES 

A varity of control or monitor modules may be added to the 
command centre with its own indicator LEDs recording the current 
channel states. Comprehensive programs are easily constructed 
and checked because you can see the state and response of each 
channel. 

1001 APPLICATIONS: 


DOMESTIC: Control and Monitoring of appliances, heating, 
lighting models + security systems. 

COMMERCIAL: Atuomatic test equipment, office equipment, 
electric surveillence FIRE/DOOR/INTRUDER 
monitoring laboritory applications. 

INDUSTRIAL: Process control, level monitoring, detection and 


robotic/workshop applications. 
Complete with manual and excellent security program giving 
operation to BS 4737. 
SIMPLE TO INSTALL & USE, JUST PLUGS INTO 2Х81 PORT: 
DOES NOT AFFECT RAMPACK or PRINTER. 


QTY DESCRIPTION TOTAL 


24 CHANNEL COMMAND CENTRE CASED £34.95 
UNCASED £19.95 

PLUG IN 4 CHANNEL SOLID STATE MONTIRO MODULE — £6.50 
PLUG IN 4 CHANNEL RELAY CONTROL MODULE £7.50 
PBP 1.95 


Please send cheque/postal order to Next Computer Systems for 


Availible for Spectrum, Jupiter Ace + other computers shortly, 
send for details. 


NEXT COMPUTER SYSTEMS, 
88 Harvest Road, Englefield Green, 
Surrey, TW20 ООП 


The ultimate: monitor/disassembler/machine 
code loader for the ZX Spectrum. Sofmon 
has 25 functions, including modify in HEX ог 
ASCII, more blocks, delete or insert bytes, 
HEX-DEC and DEC- HEX conversion, fill, 
display registers and | nine | breakpoints! And 
uniquely, as you enter HEX Sofmon will 
instantly do a full disassembly into 280 
mnemonics! Almost like - 
assembler. For 16K or 48K Spectrums, | only 
£9.95 including manual. This program is way 
ahead of all competition. 


having ар - 


versa). 


| „ Ware. 


M 


СА full programmer’ ‘said О SOFKIT 2 – The complete graphics 


This toolkit. has every feature you could ever 


need . The fullest renumber routine available, 


g GOTOs, GOSUBs, RESTORE and 

. Search- and- -replace any character, 
keyword, etc. Delete program lines singularly 
or in blocks. Display t the variables, and list. al | 
lines containing any: given character, phrase - 
or keyword. It even offers the only TRACE 
ili r the Spectrum! Ideal for developing 

о be compiled as it removes. 
REMS. _ changes lower to upper case (апа vice | 

and displays program length. 

Incredible volume at £9.95 including r manual. 

(16K or 48K. Spectrums). 


This astounding cs offers instant. 
changing of INK ог PAPER, pixel or 


_ characters | scr ling (the fastest available), 


colour scrolling, PAINT, separate ‘windows’ 
which can be scrolled independently, 


_ characters printed with user defined vertical 


and horizontal magnification. It even allows 
‘storage о of ‘screens’ in memory for cartoon 
effects, and the creation and display of 
Sprite-like graphic: Designed to work with 
our compiler, this kit is unbeatable at £9.95 
(16K or 48K Spectrums}. 


These new additions to our range, as well as our best. selling Meteoroids, Softime, Zolan Adventure and 3D ) Mazenture/ Dragon's 's Lair, 
are available from your local software outlet. If not, let us Know! If you can't get our Sof ry Ware locally write to 05 аг 


SOFTEK SOFTWARE, ‚ 329. CROXTED RD., LONDON SE24 


WANTED, GOOD M/C PROGRAMMERS FOR SPECTRUM, , BBC, DRAGON, VIC, ETC. 


GENEROUS DEALER DISCOUNTS 


Push your Sinclair to the limit 


ZX81/SPECTRUM 
ARCADE GAMES 


AM 
NE 


ZX INVASION FORCE 
(ZX81) 

Use your skill to fire through 
the energy band to destroy 
the menacing alien ship — 
£3.95 

SPEC INVADERS 

SPEC GOBBLEMAN 


ЗЕМ 
Meer темей. 


incorporate hi-resolutiongraphics and 


sound to bring you the best in arcade 
ЧЕ (16/48K) 
e then lorries. Go back to the 
western music, £4.95 
arcade game with four 


action at only £4.95 each (16/48K) 
et SPEC FROG 5/SHOWDOWN 
Hop across the dangerous 
road avoiding the lethal cars, 
wild west for a gunfight battle amongst 
cacti and wagons. Features include 
т NAMTIR RAIDERS (ZX81) 
ЧЕ High speed, quick action 
E S 
Gobbleman also available for ZX81 at £3.95 


THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only £9.95 


AVAILABLE 
FROM ARTIC 


Your eccentric father 
has left you £10,000 in his will. In order to claim your 
windfall you must solve twelve clues and gain 
access to a bank account in which the money has. 
actually been deposited. Be the first to crack the 
puzzle and the prize is yours! Plus you will win two 
tickets to the city of the secret KRAKIT™vault 
location. The Prize money is increased weekly. A 
telephone number will be supplied so you have the 
Opportunity to find out just how much you could win. 


DON'T MISS 
YOUR CHANCE TO WIN 
A FORTUNE! 


Please state whether your order is for ZX81 ог Spectrum 
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separate groups of attackers. 
5 


Cheques & P.O. made payable to: Artic Computing Limited. Dealer enquiries welcome. 


UTILITIES 


TOOLKIT . 
Nine powerful new functions for 
your 2X81 (including re-number 
lines (goto, gosub), program merge, 
string finding and replacement. £5.95 


SPEC BUG 
A30in 1 machine code tool and disassembler 


for your ZX Spectrum. £6.95 


ZX BUG 
A30in 1 machine code tool and disassembler 
for your ZX81. £6.95 


Improve your machine 
code programs with this 
new 48K Spectrum 

Assembler 


Just released by Artic, this new professional 
quality assembler is also available for 16K 
2Х81 and features;— 

* Word-processor-like text editor, + High- 
speed, versatile two-pass mnemonic 
assembler with labels and detailed error- 
trapping. Will assemble to any address. 

* Essential support facilities such as 
memory-edit, register inspect/modify and 
search for de-bugging. + Full output to 
ZX-printer. « Memory-status 
report and comprehensive 
user-manual. 


2Х81 & SPECTRUM 


SPECTRUM 


MICRO CHESS 


The only Chess program for a 16K or 48K Spectrum. 
Allows all legal moves, castelling: en-passant 

and pawn promotion 

Options to play black/or white. Sets 
board in any position. Full colour 
and graphics display. 


SPECTRUM 


INVASION 
FORCE 


A popular arcade дате for 16K or 48K Spectrum. 

Fires through the force field to destroy the 
menacing alien ship. Sounds easy?? Two levels of 
play — normal or suicidal, Full colour. Sound and 
hi-res. graphics. 


now ому £4.95 


ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 


= 


Send S.A.E. (6in x 9in) for catalogue 


ARTIC COMPUTING LTD. 1 


396 JAMES RECKITT AVENUE, 
HULL, N. HUMBERSIDE, 


ONLY £9.95 


NEW LOW PRICE = 


ENT 
ОМ ЛЕ + 


X ОМУ £5.95 for ZX81 


and £6.95 for SPECTRUM 
INCA CURSE (adventure В) 
In a jungle clearing you come across an 
ancient пса temple. Your mission to enter, 
collect the treasure and escape alive. But 
beware! Includes a cassette save routine. 
SHIP OF DOOM (asventure C) 
You are unavoidably drawn to an alien cruiser. 
Can you reach the control room and free 
yourself? Or will they get you first? Includes 
a cassette save routine. 


ESPIONAGE ISLAND (Adventure б) 
While on a reconnaisance mission your plane 
loses control and you are forced to land 

Can you survive and escape with the island's 
hidden secret? 


PLANET OF DEATH (acventure А) 16/48K 


You find yourself stranded on an inhabited 
alien planet. Can you reach your ship and 


escape? 
ZX FORTH 


во ам 
га SPECTRUM Supplied on cassette 
with editor cassette, 


user manuals and keyboard overlay. ZX Forth 
combines the simplicity of basic with the 


speed of machine code now £14.95 


ailable 


A 
GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM’ 
ZXCHESSI 


Very popular machine code program, with six 
levels of play andan analysis option. Available 
for ZX81. £6.50 


ZXCHESS II 

Anew improved version, with a faster response 
time, seven levels of play, analysis option and in 
addition arecommended move option, £9.95 


ZX 1K CHESS 


Anincredible game 
in 1K foronly £2.95 


[ҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮҮ 
eu SPECTRUM 
This incredible program talks you 
through your game. 
It tells you its move, recommends a move, and 
contains a range of facetious comments. The game 


з based on the highly successful ZX Chess П and 
is offered at the Christmas offer price of £9.95. 


now only £9.4! 
= mm um 


*SPECTRUM 
CHESS 48K 


ву 
As featured on IT V 
As featured on TV. 


To: Artic Computing Ltd. 396 James Reckitt Avenue, 
Hull. N. Humberside, HUB 0JA. 


Please supply 


Cheque for total amount eni 


Name 


Address 


усз 
бшш uum mm um пыш um m m 


From M. E. Evans the author 
о! the highly acclaimed 
30 MONSTER MAZE and 
30 DEFENDER 


New Sanarailou 
М Software 


30 TUNNEL (16K & 48K Versions on one tape) 
What lies in the depths of the tunnel? Flapping bi 
leaping toads, scurrying rats, crawling spiders, 

tive in the ЗО TUNNEL as it weaves about. We leave the 
last object to your imagination. (Not in 16K version). 
Price £5.95, special introductory offer at £4.95 until 
February 28th. 


TAGRAPH 


= 


PLOT WINDOW 


Now supplied with offset calibrated window especially designed for 


ZX 
SPECTRUM 


place your drawing etc. in the Victagraph and you are ready to plot and draw, using the 
movable window mask and offset co-ordinate window. 

With easy to ead scale and EASY FINDER to help with negative and zero numbers. 
Combine PLOT, DRAW and CIRCLE to advantage with Victagraph-Piot Window. 


FOR THE 
SPECTRUM 


ESCAPE | requires only 16K) 
Сап you eascape from the dinosaur infested maze? 30: 
Grandstand view provides dinosaurs with the opportunity 
то hide behind the hedges or to soat over them to swoop 
down on you. “One of the best and most original 
games we have seen for the Spectrum 10 far 
SINCLAIR USER, Price £4.95 


For instant CREDIT CARD Sales by phone only ring 
01-930-9232 

Orders to: NEW GENERATION SOFTWARE dept BTS 
FREEPOST (BS 3433) (no stamp required in UK) 
OLDLAND COMMON, BRISTOL 8515 688 


Please send s.a.e. with all enquires and for lists of stock- 
ists: TRADE ENQUIRIES WELCOME AT ADDRESS 
ABOVE. 


SPECTRUM SOFTWARE 


UK only 
Total price ZX Sectrum £7.50 — Atari 4/800, Dragon 32 £7.00 
Please state WHICH — Cheque/P.O. to Victa Ceramics. Tel: 08894 2426 


VICTA CERAMICS (YC) 
6A BOW STREET, RUGELEY, STAFFS. WS15 2BT. 


Extend your ZX81 System: 


FROM OZ 


Special Packages from OZ SOFTWARE for the 
16k & 48k SPECTRUM 


Package 1, MADCHICKEN 
А machine code game that is as exciting as frogger. MADCHICKEN has 
automatic increasing levels of difficulty. Supergraphics. The MADCHICKEN 
must avoid the traffic, foxes and jump on and off rapidly moving logs to get 
home. You are warned that this game is not for the slow. 

e 2. PILLMAN & DESIGNER 

РИДМАМ:— Our version of a popular arcade game with nasty spiders to 
outwit you. Six levels of play. 

DESIGNER: — This utility program allows you to design, save and use your 
‘awn graphics on the Spectrum Keyboard. 

Package 3. "FROGGY" 

А machine code game suitable for all ages. Guide your frog across the busy 
road, but beware of fast moving cars. 

Package 4. TRAINMATHS 

A teaching program for all ages. With ADD SUBTRACT MULTIPLY and 
DIVIDE options. Uses helpful graphics to stimulate young chidren into 
getting the correct answers. Dare adults try it? 

Package 5. HANDYMATHS 

A collection of useful mathematical solutions to the following:— 
simultaneous equations, Quadratic equations including complex roots, 
Mean & S/D, Linear Regression, Mortgage Repayments with easy 
alterations to the variables. 

Package 7. SPECSOUND 

This program allows you to create and save machine code level sounds. The 
package also has a library of 20 sounds for you to listen to and use. The m/c 
sound routines you have created can easily be added to your own games. 
The program has many other features and is interactive throughout. 
Package 7. DESIGNER 

A special offer on the DESIGNER program in 2 above — for only £2.95. 
ALL PROGRAMS FIT THE 16K & 48K SPECTRUM. PACKAGES 1 to 6 ARE 
ONLY £4.95 each. 

SPECIAL OFFER A self adhesive label that can be attached to the 
Spectrum. It contains references to useful PEEKS & POKES. Saves time 
looking through the manual. £1.55 each. 


LIVERPOOL L99AH. 


Please send me 
NAME 
ADDRESS _ 


Cheques/P.0. crossed and payable to: OZ SOFTWARE, 6 RODMELL RD, АІМТВЕЕ, 


Add Memory that won't Forget! 


» ADD YOUR OWN SYSTEM UTILITIES 


BUILD UP A LIBRARY OF MACHINE 
LANGUAGE SUBROUTINES 


COMPATIBLE WITH 
16K RAM PACKS 


INTRODUCTION 

Thus memory bod i$ designed 10 18 the transparent OK 
block ol memory (trom В 10 16K) in a 281-16 system 
Тыз area о! memory «s an ideal place to store. onher per- 
maneri oF lemporany, machine language routines or 
ata which are 10 be used by the BASIC system Such 
routers сошд be. lor example 


tast graphics routines 
custom mathematica: or stalistical tuncrons 

екан codelASCII conversion tables 

‘octal docimal/hax conversion routines 

interrupt serong routines. 

VO sere подем fcr control appicatona. 

а dac operating (DOS) o« other development system 


EPROM programming and venty rouanes 


А узт гарк) зрізу rovine and procedures for stoning 
ilies ол tape are сшде meh the Vt 


The use of HM6116P 2 CMOS RAM memory IC's wih 
Ther Own reserve power suppiy means iat routines sieved 
20 the RAM are nonvotatie — te RAM retains ts memory 
‘even when the 2Х81 s smiched ой or reset. Moreover be 
эл) ВАМ. the routines you siore in the memory afe easi, 
modhed. The иһит сөй supped wah the board wil mar 

узе сег reserve power lor about ten months for 2K or 
for about two months for a fully populated board. А cor 
гесло is made avadatie tor an anornatve externa зоо 


machine language n 
чапае or beyond ПАМТОР You can bul up А resident 
Мугу of machine ийе lor use by your BASIC system. 


Once your system ман and other machine language 
тон аге estatkshed you can, it you wah, replace ine 
6116P CMOS ВАМ з win 2716 oF 2732 EPROM s 


OTHER OPTIONS 

The board can be jumper programmed to occupy апу оло 
of ne tour BK thacks Of memory in the first I2K You can, 
for example, modiy the SINCLAIR operating system 
‘Atecratvely ihe Doan! can be used as systam/user RAM, 


ASSEMBLY 

Compiate step-by-step instructions in a 16 page manual 
make assembly of the board easy Construction takes be 
‘ween one and two hours. Tho ма (ре above) is com. 
Diele win a séxscreeced solder. masked printed сесин 
Dowd, за capacitors. cesices, lransesices, sockets. con 
nectors, tegrated сесці, and the hum cel. The board 
15 suppl wth оле 2K CMOS 6116P.3 RAM — я wil ac 
Comodate мөө more fora нам of BK 


О HUNTER ELECTRONICS, = 
КЕМИАУ, RAYMONDS HILL. AXMINSTER, DEVON 
Seed check ox money order tor £19 95 plus £1.95 shipping 
ard nancang to the address below The preted CHOW 


Бомо with me etirüchon manual s avamable separately 
Vx £10 00 рок pad. 


в HUNTER ELECTRONICS, Р.О. BOX 5, AXMINSTER, DEVON EX13 5AS 
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Q.E.D. SYSTEMS 


the producers of high quality software for 
SPECTRUM, DRAGON, APPLE 1! and ORIC. 


your 


THE VARIETY РАСЕ 25 specially selected programs to 
realise the potential of your new micro. 
Spectrum, Dragon, Apple 11, ORIC 

(less than 20p per program!) 


£4.95 


THE VIDEO CHALLENGE These are not just any games 
by Q.E.D. quality action packed programs. 
Spectrum — Photon, Apes & Ladders, Microthello and 
Phantoms ..... only £5.95 
Dragon — Photon, Link-four, Microthello and Phantoms 
only £5.95 
‘Star Trek, Link-four, 
. cassette £5. $5, disc £7.95 


Apple jj te 
Microthello 


Grand National, 


MACHINE CODE ASSEMBLER and UTILITIES Realise 

the full potential of your micro by writing your own 

machine code routines. 

Spectrum, Dragon. .£6.95 
{includes full documentation) 


COMPLETE HOME MANAGEMENT Plan all your 
financial affairs with this Q.E.D. quality system. 

Features include budget creation, maintenance and 
balance of all accounts (inc. credit cards). Full monitoring 
of expenses against budget and complete expenses 
reporting. This system is supplied with full documentation 
and operating instructions. 

Spectrum, Dragon £9.95 
Apple | (disc) £12.95 


Calling all designers! Q.E.D. pay generous royalities for 
high quality programs and routines. All enquiries are 
treated in the strictest confidence. Why not send your 
programs today (details are available on request, please 
include s.a.e.). 


All programs are supplied on quality cassettes, unless 
otherwise stated. 


Please send me on cassette/disc 


UAM VARIETY THE VIDEO 


CHALLENGE 


COMPLETE HOME 
MANAGEMENT... 


MICRO with . 


MACHINE ASSEMBLER 
САМ а шы: 


for my . memory 


1 enclose my cheque/ postal order for £. 
(payable to Q.E.D. Systems). 


Name.. 


Q.E.D. SYSTEMS 
2 Sefton Gdns, Ashton Green, Ormskirk, Lancs., L39 6RZ. 
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IN YOUR OWN 
HOME, 

IN YOUR OWN 
TIME, 

AT YOUR OWN 
PACE. 


Learn computer programming quickly and easily 
through the renowned ICS “Open College" 
‘system, taking the course at your own pace and 
in your own time. 

Use the famous ICS study texts, backed up by 
your own expert tutor, and learn computer 
programming, the proven way, with ICS home 
study. 

Courses: 

Introduction to Computer 

Programming 
Programming in BASIC 
Programming in COBOL 


Approved by CACC _ Member of ABCC 


Please send me your prospectus on Computer Programming 
Name — — 
Address 


- В = Postto Dept. EE349 

i ICS School of Computer Programming 
at 160 Stewarts Road. 
er London SW8 4U.J 


JUPITER 
ACE 


Forth programs for the Ace: 
Tape 1: PEEKER (disassemble ROM and RAM in Decimal, Hex, 
ASCII Character & Binary) (32K) £4.50 


Tape 2: SKETCH (user-definable screen cursor, with tape save), 
EDITOR (for text, with tape save), DEMO (of Sketch), NIGHT 
RIDER (simple game) (3K) 

Tape 3: 3 FAST 3K GAMES (in m/c): Appleater, E 
Meteor Cruise (3K) £5.50 


Tape 4: 4 CHALLENGING 3K GAMES: Saucer, Driver, Maze Para 
(3K) £5.50 


Tape 5: FROGGER (needs 16K) £5.50 


Tape 6: TOOLKIT (m/c routines inc. scroll up/down/left/right 
with/without wrap, invert, fill screen, etc) (16K) £7.50 


Tape 7: CHARACTER DESIGNER (design your own characters) 
(16K) £6.50 


ADAPTOR FOR USING ZX81 ADD-ONS (kit) (club members 
only) £7.50 


ACE USER: magazine, £1.25/issue. Free to club members. 
NATIONAL JUPITER ACE USERS CLUB: £7pa. 


All prices inc p&p; Club members deduct £1 per tape. Cheques 
payable ‘Remsoft’ please. Allow 21 days delivery 


REMSOFT 

18 George Street 
Brighton BN2 1RH 
tel: 0273-602354 


DRAGON 32 
NEW FROM 


TROJAN 


“SPACE TRER” 


Space Trek is an absorbing space wars game in real time 
which can be played in any of four levels. Special features 
include: Onboard battle computer. Long range galaxy 
scanning. A galaxy containing 100 quadrants. Impulse and 
warp drive speeds. Shield control and status reports. 
THIS GAME IS A MUST FOR DRAGON USERS. 
APPROVED BY DRAGON DATA LIMITED. 


THE TROJAN LIGHT PEN 
Plugs into Joystick Port 
Supplied with cassette of instructions 
A simple to use device for micro fans 


Send to: TROJAN PRODUCTS 
Dept. PCK 
166 DERLWYN, DUNVANT 
SWANSEA, WEST GLAM SA2 7PF 


Please send: 

Space Trek — I enclose cheque/P.O. for £7.50. 
Light Pen — I enclose cheque/P.O. for £10.00. 
Both prices include post & packing. 
МЕХМЕТ ае 


ADDRESS. 


BBC MODEL B 


(or Model A with 32K) 


CARCHASE £7 
А superb new car chase game. 

TOTALLY ADDICTIVE. 

This game features rolling track Colour and sound 
effects. 


ESP £3 
Test your ability to predict future events with this 
program. With colour and sound. 


ELIZA £3 
Have a conversation with your computer 
Psychiatrist. 


SPECIAL OFFER ALL THREE £10 


Mail order only please 10: 


Ross Software 

Dept YC1, 

44 Premier Avenue, 
Grays, Essex RM16 2SD. 


TRADITIONAL GAMES 
FOR YOUR 
SPECTRUM ОВ ZX81 


Quiet! Sociable! Easy to play! 


-—m—— omo. шш. 


ROULETTE (Spectrum 48K) 
The best version of the Monte Carlo game available. 
Full colour betting table on continuous display. 
Most betting combinations accepted, 
Up to 4 named players. 
Automatic debit & credit of displayed bank accounts. 
GAMBLING TAPE (Spectrum 16K) 
Fruit Machine — holds — nudges — gambling feature. 
Poker Dice and Slippery Sam. 
CHILDRENS COMPENDIUM (Spectrum 16K) 
(ZX 81 16) 

Ludo, Snakes & Ladders, Beetle — Up to 4 named players. 
Noughts & Crosses and Fox & Geese, where you can play your 
friends or the computer. 

Roulette & Gambling Tape £6.95 

Ай 3 Spectrum programs £9.95 

All prices include p&p. Money back guarantee. 


DYMOND SOFTWARE 
DEPT YC, HOSPITAL ROAD, 
АММАМ, DG12 5НР, DUMFRIESSHIRE 


THE NEW AND UNIQUE 
C.A.D. PROGRAMME 
FOR THE BBC зк, 


AT A VERY AFFORDABLE PRICE 


Ideal for teachers, designers, artists, technical drawing and numerous other 
applications including your own form and stationery design etc. 
This programme must be seen to be appreciated — your imagination is the only 
factor to limit its individual applications. 
4,5 (can be changed when programme is running). 

display of arrays enables infinite complexity 
* FUNCTIONS: Line, rectangle, triangle, circle, text (upper and lower case) and 
colour pallet (8 colours and flashing) 
* DRAWING AIDS: Alignment grid, circle copy, delete, free memory, purge 
memory, variable cursor speed, clear screen and redraw. 
* Shapes can be filled or outlined (no need for Fill Routines). 
• Save and load to tape in about 20 seconds. 
* SPECIAL FACILITY — Rubber band mode — A very flexible and variable line 
drawing facility — must be seen. 
* Free "redraw routine to enable the pictures created to be displayed in your own 
programmes. 
* Grafkey and Grafstik. Versions availble for keyboard — Grefkey and ANY type of 
joystick — Grafstik. 


Fantastic Value only £7.95 inc. p&p 


DISK £10.95 
EX 
| 


CLARES 

222 Townfield Road, 
Winsford, Cheshire CW7 4AX 
Tel: 06065 51374 
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GEMINI 
SOFTWARE 


2Х81 (16K) SPECTRUM (48K) 
STARTREK 


Features an 8х8 Galaxy, Klingons and Starbases, short 
and long range scans, Torpedoes and Phasers, Computer 
etc. 

PLUS Normal or Hyperdrive: choose your speed but 
watch the energy level. 

Galaxy Map: keep track of where you have been. Also, 
shows whether any Klingons remain there, and where 
the starbases are. 

Visual display of Enterprise's position and movement. 
Visual display of photon torpedo. 

Messages from crew members. 

5 levels of play. And much more. 


Cassette plus full instructions. 


ZX81 £4.95 
Spectrum £5.95 (colour and sound too) 
Sae for other programs. 


Gemini Software 


36 BADMINTON RD, LEICESTER LE4 7ВО. 
TEL: (0533) 64915 


ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 


Spectrum Junior Education £5.50 
Use your Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 age group. 


Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area. 

* Moving colour graphics and sound are extensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 

supplied. 


O-Level Chemistry (C1) £5.50 


This cassette contains four clearly presented revision/tutorial 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 


* Elements, compounds and mixtures. 

* Structure, bonding and properties. 
* Redox, electrolysis and the activity series. 
* Acids, bases and salts. 


48K Spectrum and 16K ZX81 versions of the cassette are available. 
Please specify which you require. 


Professional Computer Assisted Learning materials from: 


CALPAC COMPUTER SOFTWARE 
108 Hermitage Woods Crescent, St Johns, 
Woking, Surrey GU21 1UF. 


Overseas orders: £6.50 ($11.60) per cassette; includes AIRMAIL 
postage. 


160 YOUR COMPUTER, MARCH 1983 


Why should games players have all the fun? 


SUPERPLAN FROM 
VIDEO SOFTWARE LTD 


For 48K ZX Spectrum 
We take ZX computers seriously 


Serious software which you will enjoy using 


With SUPERPLAN you can put 
your ZX Spectrum to serious use 
in the home, school, club or small 
business. 


Create and update an analysis 
sheet or spreadsheet within the 
Spectrum's 48K RAM. 


Save the chart on cassette. View it 
using the TV screen as a window. 

Update it from the keyboard. Print 

it on your ZX printer (optional). 


We have delayed advertising this 
product until now to ensure 


© Machine coded scrolling with 
user variable windows. 


© Binary coded decimal arithmetic 
(BCD). 


* Variable column width 

Фор to 52 columns. 

© Chart capacity exceeds 40000 
digits. 

€ Full colour display. 

* "Flashing box" positioning under 
keyboard control. 


@ Arithmetic functions + - * / % 
{and one or two more). 


€ Audit trail of all entries. 


availability 


6D VIDEO 


SOFTWARE LIMITED 


Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 


Tel: 038-483 2462. 


SAE for data sheet. 


SUPERPLAN. The complete do-it- 
yourself analysis chart generator 
and processor. #12 


SUPERPACK 1. Four ready-made 
charts for business — sales 
daybook, purchase daybook, cash 
book and petty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator. £7. 


Cash with order for immediate delivery. Prices include VAT, P. & P. 


Simonsoft 


Specialists in high quality 
software for the 


BBC Microcomputer 


DISASSEMBLER (A/ B) 

Unlock the secrets of the BBC's ROMs and machine-code 
programs. The Simonsoft Disassembler includes a host of 
features which make it the most powerful, yet flexible and easy 
to use, Disassembler for the BBC Microcomputer. 

Designed as the first of a suite of compatible programs which 
form the essential tools for machine-code experts and beginners 
alike. 

FEATURES: — 
Five Modes of Operation: — Ranging from — memory dump 
with ASCII character equivalents — through line-by-line dis 
assembly in BBC standard format — to full automatic 
disassembly with labelling of all jumps, branches, subroutines 
and data. 
User Definable Labels: — Can be attached to any memory 
location be it code or data. Automatic labelling can be redefined 
by the user, 32K machines can hold over 2, labels, 16K 
machines hold nearly 500! Operating system entry points and 
vectors are automatically labelled on loading. 
Disassembly Aids:— Two additional aids to disassembly are 
included: 
i). A map of which areas of memory hold code, and which hold 
data. Up to 72 separate areas of code can be defined. The map. 
is automatically generated during automatic mode. 
ii). A stack of useful addresses to aid line-by-line disassembly. 
Output to Printer and Tape:— Disassembly can be listed to a 
Printer, or dumped on tape in Basic *Exec format and 
subsequently incorporated in other programs. 
Easy to Operate: — Menu driven program with full instructions 
in a “Help” program and single key commands. 
Without doubt the best Disassembler on the market. 
BBC DISASSEMBLER (A/ B) ...... САКЕ 2 РВБ 
(100K 5/5 Disc Version £9.95) 
Prices fully inclusive — cheques/P.O's to: 


Simonsoft 
Front Street, Topcliffe, N. Yorks, YO7 3RJ 


рав LTK's RANGE OF 708 
Ы QUALITY SOFTWARE 
CONTINUES TO EXPAND. 


mẹ MODEL А/В imb CASSETTE 13 – HYPERDRIVE 

| Cassette 1: Star Trek/Candy Floss (very popular) A new, very addictive machine code arcade game. 
£6.50 Guide your laser tanks around the network of 

| Cassette 2: Family Games (hours of fun) £4.50 passages destroying the drone Aliens – but beware, 
Cassette 3: Mutant Invaders/Breakout £6.50 evil OTTO lies in wait! 
Cassette 8: Model A Invaders (M/C) £5.50 Only £6.50 inc. For MODEL B (or A+32K) 


i MODEL В (or A+32K) Ib CASSETTE 14 - STRATOBOMBER 

Cassette 4: Beeb-Beep (Super Simon Game) £4.50 Another new highly colourful machine code arcade 
Cassette 5: Beebmunch (full colour Munchman) game. Can you keep the enemy fleet at bay long 
£6.50 enought to destroy the nuclear reactor of the rogue 
Cassette 6: Super Hangman (animated, educational) — Star Ship before it destroys your home planet? 
£4.50 Superb graphics. 

Cassette 7: 3D Maze (fast and intricate) £4.50 Only £7.50 For MODEL B (or A+32K) 


Cassette 12: Flags (Countries and Capitals) £4.50 


NEW CASSETTE 15 - LEAP FROG 
i CASSETTE 9 The fabulous ‘frogger’ arcade game reaches the BBC 
Contains model B Invaders. A superb feature — micro. Superbly written full colour machine code 
adaptation of tne arcade Space Invaders game in version for the Model B (or A4-32K). Help the frog 
machine code and hi-resolution colour graphics for ^ crossthe road avoiding the vehicles travelling at 
the BBC Micro model B (or А+32К). Play normal different speeds, and cross the multi current river to 
game or choose from the many options including reach the safety of the lilly pads. The game gets 
Missile, Bomb and Invader speeds. Invisible Visible progressively harder – perfect for arcade addicts. 


and Shields no Shields. Quite simply the best. x. Only £7.50 for MODEL В (or A+32K 
Only £7.50 for MODEL B (or A+32K) “+, SURE Оо MODEC POL ) 
= 


пир CASSETTE 10 

WORDPRO. Cassette based word 

processor for either Epson or Seikosha 

printers. Features right hand justification, 

alter, insert, delete, pages to tape, printer 

mode changes from within text line etc., 

etc. Complete with manual. 

Only £10.50 inc. for MODEL B 
(or A+32K) 


пар CASSETTE 11 
ATLANTIS. The superb fast action arcade 
game written in machine code to illustrate 
to the full the machines fantastic colour 
graphics and capabilities. This game 
includes all the usual ATLANTIS/ 
SCRAMBLE features. Guide your 
submarine Nautilus along the undersea 
landscape and through the caverns 
avoiding mines, depth charges, rockets, 
jelly fish, serpants etc. 
Only £7.50 inc. For MODEL B 
(or A+32K) 


WE'RE EXPANDING 
TOO...NOTE OUR NEW 
OFFICE ADDRESS AND 
CUSTOMER SERVICES 
ORIC MICRO software ready 


ge soon. Write or 'phone for 
availability. 


AMN 
IJK gon, 
24 
KT] Ро ате ao pour despate 


@ All Programs will run on all 9 King Street, н NOTRE eae а 
Coetating systems Blackpool, Lancashire P&P.- NO MORE TO PAY! 


€ All software in stock before we —  — 
verti: 2 EE Pu 
e Send SAE for Brochure ©) (0253) 21555 | T та) 


n 
i 
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It can do a powerful job for yo 


тз реса, 2 Ра 


PROGRAM FOR 
BBC MICRO . . .£95.00 


One of the most innovative business 
programs on the market. Most serious 
accountancy packages are written and 

coded by professional and competent 

programmers. The Gemini Cashbook Accounting 
program was written by practising Chartered Accountants and 
coded by professional and competent programmers. This is a 
fundamental difference. 

This practical program is simple to use and will replace your 
manual cash and bank records and by giving you instant 
management information, it may even put your accountant out 
of job! 

With exceptionally exhaustive user documentation, full 
technical back up and product update policy this program will 
increase the efficiency and profitability of your business. Take a 
look at the information this program will provide. 

* summary of VAT information to enable you to complete your 
VAT returns 

* cumulative receipts and payments report analysed over the 
standard profit and loss and balance sheet heading. 

* option for departmental analysis of sales and purchases 

* print out of all transactions 

* journal routine for entering transfers between accounts and 
year end adjustment for debtors, creditors etc. 

* year end trial balance 

* profit and loss account and balance sheet. 

These staternents can be produced at what ever interval 
you require e.g. monthly, quarterly or annually. 


Coming soon:- Integrated Sales + Purchase Ledgers 


. the systems worked immaculately 
when tested...” 


“Mailist is a very professional piece of software . . .” 


(Which Micro & Software Review Feb 83) 


GEMIN 


= 


Here's a range of software for the independent 
businessman that's designed to harness the power of your 
micro to deliver the vital information you need in all key areas 
of your business. A breakthrough on both price and 
performance, each program is fully tested and comes with all 
the documentation back up you need. 


"Gemini's range of software is in the vanguard of 
the releases for ‘serious’ micro users . . .” 
(Which Micro and Software Review) 


7] SPREADSHEET ANALYSIS 
v Í BEEBCALC £19.95 
ШИ DRAGONCALC £19.95 


FOR BBC AND DRAGON 32. Spreadsheet 
processors have proved to be important 
tools for using micros in business, scientific 
and domestic financial applications. 
Without any programming knowledge at all, you may:— 
* Set up a computerised spreadsheet, with chosen row and column names. 
* Specify formulae relating any row or column to any other. 
* Enter your source data and have the results calculated. 
* Save the results on tape (or disk — BBC) for later reloading and manipulation. 
* Print the tabulated results in an elegant report format. 
* Experienced users may access saved files and write their own reporting or 
graphics presentation programs for the results. 
Some typical applications:— 
ж Small business accounting applications, e.g. profit and loss statements and 
cashflow projections, break-even analyses etc. 
* Investment project appraisal — anything from double glazing to oil rigs! 
* Comparing rent/lease/buy options 
* Processing the results of scientific experiments or field studies. 
* Engineering calculation models 
* In fact, anything that involves repeated re-calculation of results presented in 
tabular or spreadsheet format. 


Program Availability Chart:— 


waces á 
setemene 


t 


- | 
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[5 NEW 


CE SOFTWARE 


ur business at petty cash prices. 


EE INVOICES AND STATEMENTS . . . £19.95 
Compatible with most micros. See table. Ideal for the small 
business. A complete suite of programs together with 
generated customer file for producing crisp and efficient 

business invoices and monthly statements on your line printer. All 

calculations include VAT automatically, and the program allows your 
own messages on the form produced. This program gives you superb 
presentation and saves time on one of the most tedious tasks in the 


office. 
ga program, all for cassette, with the following features;— Daily 
Journal. Credit Sales. Cash Sales. Credit Purchases. Purchases 
— other. Sales Ledger. Purchase Ledger. Bank Account. Year to date 
summary. A fully interactive program suitable for all businesses. Files 
can be saved and loaded and totals from one file carried forward to 
another on cassette. Particularly useful from a cash flow point of view, 
with an immediate accessibility to totals for debtors and creditors. Bank 
totally supported with entries for cheque numbers, credits and, of 
course, running balance. 


= MAILING LIST. . . £19.95 
= | Compatible with most micros. See table. A superb 
dedicated database to allow for manipulations of names 
and addresses and other data. Gemini's unique ‘searchkey’ 
System gives you a further ten 'user-defined parameters' to make your 
own selections. Features include the facility to find a name or detail 
when only part of the detail is known, it will print labels in a variety of 
user specified formats. 


COMMERCIAL ACCOUNTS . . . £19.95 
Compatible with most micros. See table. A gem of a 


DATABASE . . . £19.95 

Compatible with most micros. See table. The program that 

everyone needs, the most valuable and versatile in your 

collection. Facilities include sort search, list print if required. 
Can be used in place of any card index application; once purchased 
you can write your own dedicated database to suit your particular 
needs with a limitless number of entries on separate cassettes. 


шшш STOCK CONTROL. . . £19.95 
Compatible with most micros. See table. Dedicated 

|| [| software with all that’s necessary to keep control of stock 

1 This program will take the tedium out of stock control and 
save time and money. Routines include stock set up, user reference 
number, minimum stock level, financial summary, line print records, 
quick stock summary, add stock, delete/change record and more. 
HOME ACCOUNTS. . . £19.95 
Compatible with most micros. See table. Runs a complete 
home finance package for you with every facility necessary 
for keeping a track of regular and other expenses, bank 


account mortgage, H.P. etc. This program also allows you to plot 
graphically by Listograms your monthly outgoings 


A B WORD PROCESSOR . . . £19.95 
1 Compatible with most micros. See table. This program 

С D features routines found in much larger and more expensive 

packages with a typical word length of 5-6 letters it allows 

for around 1000 words in memory at one time. Ideal for the user who 
requires a simple program to write letters on his computer. Features 
include, block delete, block insert, search and replace, edit text, display 
text and more. 


Dealer/Trade enquiries invited — generous trade discounts for quantity 


Special ACCESS card instant sales hotline Tol, 03050. 5465 


for GUARANTEED despatch within 24 hours . . . 
24 hr Ansaphone Service. 
All enquiries other than credit card sales to 03959-5839 
| Gemini. Functional Software Specialists. 9, Salterton Road, Exmouth, Devon. 


шиш шиш шыш шыш шыш шыш пыш шыш пыш ишн шыш шыш шыш шыш пыш пыш HUS ишп шщ 


Tick the box for Program you require. Prices include МАЛ. and Package and Postage. 
Please supply the following cassette software. 


Database £19.95 7X81 16K Database _..._._.. £9.95 C 
Stock Control ... £19.95 0 BBC Cash Book cs or uce .. 
Mailing List £19.95 0 ВВС Disks other titles 
Invoices and Statements Е19.95 О Osbome Disk Database . 
Commercial Accounts £1995[] Word processor 
Home Accounts Е19.95 0 Beebcalc 
Dragoncaic 
Gcr uM m ШЕ ео mE ЕЕ 
узт —___-_____________ = = 
Machine Type ______ — Memory Size. 
lenclose_ 


Make cheques and postal orders payable to Gemini Marketing Ltd. 
Diners Card Number. 


ome. а 
Gemini. Functional Software Specialists, 9 Salterton Road, Exmouth, Devon. 
әш шан шиш шин шив шип шиш шин шын шыш шыш пыш шыш киш шыш кын 
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A TOTALLY NEW AND ORIGINAL GAME 
FROM SOFTWARE FARM 
FOR 16K ZX81 


YOUR MISSION 


To penetrate the Witches Defences, Enter 
her Cavern and Destroy her wicked Heart 


THE WITCHES DEFENCES 


STALAGMITES AND STALACTITES which grow across your path. 
Blast a way through with your Lazer Cannon (but-beware — a surprise 
is in store fore you!]. 

VOLCANOES to get past alive — if you can! — an ever increasing 
amount of white-hot Larva to avoid the closer you get to the witches 


cavern 
VAMPIRE BATS that cling to your ship, making your controls sluggish 
and finally (if you are not careful) dragging you down to your 
destruction. 
CAVE-INS should you hit the side of the cave with your Lazer Cannon 
ог Bomb, part of the roof will cave-in on you — the greater the 
landslides to avoid each time! 
THE NEARER you get to the Witches Cavern, the more of her Defences 
she will throw at you at once. Should you survive all of them (highly 
unlikely) then you must contend with the Witch herself! Avoid being 
turned to stone by her spells while attempting to destroy her wicked 
Heart!. 

*1 or 2 Players 
* Written entirely in Machine Code — * Mystery Score positions to bomb 
* Hall of Fame *5 Skill Levels 

DESTINED TO BECOME A CLASSIC! 


AND ONLY £5.95 


5, THE SOFTWARE FARM L7 
IE craico FARM, BOTANY BAY, TINTERN, GWENT 9 


p cua o 7 
І. ДИ Data 


Computer 
Cassettes 
& 514" Diskettes 


We manufacture computer 
cassettes using batch certified 
HM-1260 tape available in 
fully packaged C5, C12, C15, 
C20 and C151eaderless, or we 
can supply custom wound 
lengths with or without boxes. 
Our 5%" diskettes also 
available ssdd and dsdd. 


Wholesale and Dealer enquiries welcome. 
Contact Nigel Boyle. 
Tel: 01-223 5955, or write to: 
BiBi Magnetics, Freepost, London SW11 2BR 


BiBi Magnetics Ltd, 101-105 Plough Road, 
London SW11 2BJ. Telex: 917732. 
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BREAKDOWN 
INSURANCE 


When your guarantee expires, breakdown repairs may 
well involve you in costs of £10/£25 per hour plus parts. 
Insurance is available to provide cover for computers, 
monitors/tv's, cassette recorders, disc drives, printers 
etc. 


Uses for which cover can be arranged include home, 


business and education. 


Whether your equipment is worth £50 or £5,000 you will 
find the cost of insurance is very acceptable. 


Full details will be sent on receipt of a note of your name 
and address together with the value, age and use of your 
equipment. (No stamp required). 


BALL & CROSBY (INSURANCES — YC) 
LIMITED 


Freepost, 25a Park Square, Leeds, LS1 1YY 


SPECIALISTS IN COMPUTER INSURANCE 
MEMBERS OF THE BRITISH INSURANCE BROKERS ASSN. 


MAJOR 
—— FINANCIAL GAMES — 
for 
SPECTRUM — BBC — ZX81 


Remember those marvellous old board games you used to play? 
Hours of enjoyment are GUARANTEED with FINANCIAL GAMES 


No. 1 INHERITANCE: A 2 Part game. Prove your financial acumen 
in PART 1 by investing wisely at the STOCK and METAL. 
MARKETS; (If desperate you can try the CASINO or the HORSE 
RACES). If you are successful you will enter the world of BIG 
BUSINESS in PART 2. Find the SECRET FORMULA for 
PARADISE COLA; manufacture and market the drink; cope with 
STRIKES, FIRES, FRAUDS, CASH SHORTAGES, ETC. Your 
ultimate aim is to become a MILLIONAIRE! 
A MAMMOTH GAME PACKED FULL OF FEATURES 


No. 2 GREAT BRITAIN LIMITED: You are PM and Chancellor of 
"GREAT BRITAIN". You must select the Party you wish to 
represent and your AIM is to stay in office for as long as possible. 
You must control INFLATION and UNEMPLOYMENT, maintain 
the EXCHANGE RATE, introduce SOCIAL REFORMS and stay 
POPULAR. The gameis split into SECTORS: COUNTRY PROFILE, 
SHOPPING BASKET, BUDGET DAY, REFORM 
OPPORTUNITIES, MANIFESTO, and most important ELECTION 
NIGHT (a telling time). 

A COMPLEX GAME THAT YOU WILL NOT TIRE OF IN A HURRY 

АН Games аге on quality cassettes with full instructions 


-SPECTRUM 48K —— — BBC 32K —— ———ZX81 16K- 
— £5.95 ea- £5.95 ea- £4.95ea— 
SPECIAL OFFER: Deduct £1.50 from total cost if you buy 2 games. 


SIMON W. HESSEL (Dept. YO) 


15, Lytham Court, Cardwell Crescent, 


Sunninghill, Berks. Tel: Ascot 25179 


Allorders despatched 
within 24 hours. 


One year guarantee 
Money-back if not satisfied. 


48 JUNCTION RD, ARCHWAY, LONDONN195RD Telex 22568 


VIC PRINTER 
£212.00 


80 Characters per line, 
30 Characters per sec., 
Tractor Feed Dot matrix 
printer 


EG 2000 


PAL VERSION 
* 8 colours 
dig mmy * 16К RAM standard, 
vic à expandable to 32K 
ПА О CASSETTE 27 * Extended Microsoft 
Interface to VIC Diea DECK ose colour basic 
i nd with £39.00 standa rd 
N YOUR VIC20 * Typewriter 
ACCESSORIES FOR YO £31.00 Keyboard 
Super Expander High Resoluuen Og * CPU: Z80A/2.2 MHz 


ammers Aid Cartridge 


Monitor Cartridge £28.00 
age £39.00 15k RAM Сати 


* 3 Sound Channels 
iage £67.00 * 40 Columns x 


Machine code 


BK RAM Сап 24 Lines 
E * Serial and Parallel 1/0 Ports 
Fora copy of our OURPRICE £199 


VIC list. containing 
everything 
you need for the || 


OURPRICE £339 метав е 


your coupon 


NOWI ЕЕ 7 
E 
Rida 25: EX 
EX ЕТАПА 


= ere =5 


Lam interested in a home computer. 
ELLY MONSTERS 3 Please send me furtherdetails 


xS VICI905 \ш ; 
CARTRIDGES VICIS, DEO Mene £23 10 OVIC20 (2DRAGON32 O COLOUR СЕМЕ 
VICI917 £ С АОО-О№ О SOFTWARE 


"QUIZMASTER" он 
sse У1С3501 "ЧЛ YOR сың 1@ 0 
ЕщЕ 
Post to CHROMASONIC Personal Computers, 
48 Junction Road, Archway, 
LONDON N19 5RD 
TERMS OF BUSINESS: All prices inc 15% VAT 


Delivery charged at Cost. Prices valid for cover date ot this mag. 
Access and Barclaycard orders welcome. 


NAME: 


ADDRESS 


i eee 
Ж Ex am 
кй ШЕШ 
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QU. 
CLASSIFIED 


ADVERTISEMENT RATES 


Linage: 30p per word 
(Min. 15 words) 
Box No: £3.00 extra 


01- 
6613036 


Copy Date 


Closing date for Classified 
advertisements is the 10th of the 
month preceding publication 


Display — rates per scc (Min, 2scc) 


Linage advertisements are Oneinsertion £7.00 date. 

prepayable and the order form Threeinsertions 56.70 Post to 

published in this section should Sixinsertions £6.50 Your Computer, Classified 

be completed and returned Twelve insertions : £6.00 Department, Room H2141, 

with remittance. Credit Card Display advertisers should Quadrant House, The Quadrant, 


facilities are available. preferably reserve space by phone. Sutton, Surrey SM2 5AS. 


Viking Software 


New Programs for ће | 
| VIC-20 and CBM64 


| 
from VIKING | 
CBM 64 Cassettes 


Stock Control £14.95 
Basic French £5.95 
French Test 1 £7.95 
3D Escape £5.95 
Pontoon £5.95 
Othello £4.95 
Draughts £4.95 
VIC 20 Cassettes 

Stock Control* £10.95 
Basic French* £5.95 
French Test 1* £7.95 
3D Escape £5.95 
Draughts £4.95 
Othello £4.95 


*Requires 8K or 16K Ram Pack 
1st Class delivery & free 
postage. 
Dealer Enquires Welcome. 
Please make cheques/postal 
orders payable to: ‘Viking Soft- 
ware’, Unit З, Meadow View, 
Browston Lane, Browston, Gt. 
Yarmouth, Norfolk NR31 9DP. 
53/2 


BBC software Model B or 32K Modela, Mutant 
Attack, Wild West, Earth Defence, Auto 
Dodge, Breakout. Ай five just £3.95 from A. 
Holmes, Fairway House, Ghyll Road, 
Crowborough Sussex. 

7/2 
No more eyestrain with your 2X81. Video 
inverter displays sharp white characters on 
solid black background TV screen. A toggle 
switch lets you choose between normal and 
reverse. The small PCB fits on top of the logic 
chip inside your 2Х81. Kit £4, Built Ё5, 
includes easy to follow instructions, 
МАТ/РЕР. Send cheque/PO to: D. Fritsch, 6 
Stanton Road, Thelwall, 
Cheshire, WA4 2HS. Box No. 1 


Warrington, 


ORIC I 
CASSETTE LEADS 
Din to Din & remote 

jack plug 

Din to 2 x 3.5mm jacks 


1x2.5mm for remote 
PRICE ONLY £2.50 
Cash with orders includes p&p 
CLARES 
222 Townfields Rd, Winsford, Cheshire 
CW7 4AX. Tel: Winstord 51374. 


58/2 
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VIC 20 best and latest Software super new 
club with unbeatable offers. Hire a cassette or 
cartridge then if you decide to purchase it 
simply send us the balance and we will refund 
your hire charge or return the cassette and if 
desired hire another. Note no obligation to buy 
whatsoever. Save pounds, join Comclub 
today! Plus a Super Bonus! Ай subscribers 
may purchase a genuine Commodore 16K 
Rampack for £49.95 or an 8K for £29.95. Also 
if you decline this offer, then accept a free 
Comsoft Draughts (UNEX) cassette RAP £6 or 
Comsoft Wordsearch (8-16K) cassette RRP 
£8. Send for membership form and free 
catalogue to Comclub, 24 Alton Road, Ayle- 
stone, Leicester. 

42/2 
Sky program for 2Х81 and Spectrum 
Computers. Details of Night Sky for every 
night of the year — send £5 to Mr J.S. 
Coombes, 97 Hollyfast Road, Coventry, СУБ 
2AE ог send for details of other Astronomical 
Programs. Money back guarantee. > 


JUPITER ACE 
TENPIN BOWLING 


Fast, skillful game with superb 
sound and authentic scoring. 
Complete with free details of how 


to expand your ace using а 2Х81 
Rampack. (Program requires 8K). 
Send £5 cheque plus S.A.E. to: 
K. Longley, 13 Sandiway, Heywood 
Lancs OL10 4BY 


Acom Atom 12K, F.P., Via, P.S.U. Plus £30 
worth Software £150 ono. 904 9210 Evenings. 
57/2 


Acorn Atom "Space-Man" 2.5K Monsters, 
Power-Plus, Sound, Highscore, Auto-Run 
cassette £4.50, instructions. S. Brown, 1 
Ailsa Lane, Itchen, Southampton. 

51/2 


ОВАСОМ 32 
SOFTWARE 


Quality software at sensible prices. 


Caterpiler + Space Attack 
Meteor Run + Breakout 
Haunted House 

A-Z Chase + Moneybags 
Forbidden City 

Devil's Island 


Golf 
Goblin Caves. 


Prices include p&p. Send cheque/PO for 
first class return post service. 5.2.0. list. 


APEX TRADING LTD. (Dept. YD), 
115, Crescent Drive South, 
Brighton BN2 658. 

Tel. Brighton (0273) 36894 
Acosss/Barcleycerd welcome |. 

JU, 


Pools Prediction Spectrum or ZX81. Score and 
probability rating. Random selector and perm 
calculator, 12 page leaflet and record sheets. 
Simple data entry from league tables cassette. 
etc. £5. Integrated accounts for Spectrum 40K 
program S.A.E. for details. Wilden Yew Tree 
Lane, Rotherfield East Sussex 

13/2 
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Britain’s Biggest Selling Home Computer Magazine 


MICRO 


BUFFER shoe 


(Near Streatham S.R. Station) 


The best of the mail order items 
available over the counter for 


ZX81 & SPECTRUM 
Open 10.30 to 5.30 Tues to Sats. 


NEW BIGGER SHOP 
NOW OPEN 


Tel. orders using access or visa’ 
welcome 
210 Streatham High Rd. 
London SW16 
01-769 2887 


Spectrum Programming. Learn Basic Pro. 
gramming the easy way with our fully 
Structured cassette course. Let the computer 
teach you! 250K of programs ending with а 
computerised exam. Only £9.95, Barclaycard 
accepted. Sussex Software, Wallsend House, 
Pevensey Bay, Sussex. 

55/2 
VIDEO GAME T-SHIRTS Quality U.S. 
imported 60/50 poly/cotton shirts superb 5 
colour prints based on the arcade games 
PACKMAN ASTEROIDS SPACE INVADERS 
TEMPEST MISSILE COMMAND FROGGER 
DONKEY KONG Chest sizes 24-44" only 
£3.95 inc РЕР. Cheque/P.O. to Мей How, 3 
Victoria Road, Leamington Spa, Warks. 


BEON A WINNER! 
CREEPY-LAND. ADVENTURER BEWARE! 


MONITOR AND DISASSEMBLER 


ANY 3 £5 — BARGAIN, THE LOT £9.50 
CHEQUE/PO + 50р, РЕР ТО 


SPECTRUM SOFTWARE 
AT TRADE PRICES 


FLIGHT SIMULATOR. PILOT YOUR OWN PLANE — VERY REALISTIC COCKPIT 


HORSE RACING PREDICTOR. FEED IN YOUR DATA FROM DAILY NEWS— 
PAPER. BY USING THE PREDICTOR AND YOUR INTUITION YOU COULD 


GAMES BONANZA. MAZES, INVADERS ETC. 
ASSEMBLER. FOR YOU MACHINE CODE BUFFS 


GRAPHICS AID. GRAPHICS ALL MADE EASY 


T. JEVON, 29 CROP COMMON, HATFIELD 
HERTS AL10 006 


MONSTER SOFTWARE CLUB 
Software library for the 
DRAGON 32 
Top quality cassettes 
FOR HIRE 
All tapes used with the 


Manufacturer's permission 
SAE for details 


Monster Software Club 
32 (ооох Drive, Lupsat Park 


Макава, West Yorks. 56/2 


WORLD INFO, а database of information 
about the modern world. Readers of 
newspapers, students and teachers of Current. 
Affairs International Relations and Modem 


Studies need it. Includes wars, areas of 
tension, top men, types of regime, alliances 
and much more. 

For ZXB1. Full file on 32K; parts on 16K, Uses 
Campbell Systems THE FAST ONE. Spectrum 
version in preparation. £14 from WIMSOFT, 
20 Brookside Road, Wimborne, Dorset BH21 


19/2 


Acorn Atom 12K + 6522. Ross Software ROM 
Joysticks 25 Programs 5 Books £230. 0945 
780324. 


45/2 


TEXAS 


TI 99/4A. 
CASSETTE LEADS 
£7.95 


INCLUDING POST 
AND PACKING 
Single Recorder only 
Orders to: 

Clares, 222 Townfields Road, 
Winsford, Cheshire CW7 4AX 
Tel: Winsford 51374 

59/2 


16K-48K £2 


16K-48K 
16K-48K 
16K-48K 
16K-48K 


RRRRBR 


64/2 


BUTTERERRFT SOFTWARE 


14 Western Aven 


> Riddlesden, Keighley, Yorks.ENGLAND 
our TAR SELLING ATUO-SOI 


available for 


INICS is now а 
SPECTRUM and TRS-80/ VIDEO GENIE. 
LET BUTTERCRAFT т EXCITING SOUND-EFFECTS INTO YOUR PROGRAMMES! 
© YOU design the sounds using your EARS and the 8-function on-screen control panel. 
'AUTO-SONICS turns your sound-designs into programme lines that will reproduce 


them exactly — time after time! 
*26 BUILT-IN EFFECTS Space sounds 


‚ animals . . er 


jines . . etc. . . etc. . . use them 


just as they come or just twist & bend & shape them into thousands of new effects. 
*EVERY SOUND YOU HEAR can be inserted into your programmes to bring them 


instantly alive — it's. 


Ис! Cassette/Instructions £4.99 (state machine). 


magi 
PROVIDE INTERNAL AND EXTERNAL SOUND ON VIDEO GENIE. 


AMPLIFY YOUR COMPUTER FOR ONLY 


£4.93 + 


Б0р, 
UNISONIC AMPLIFIER/AM RADIO. * Use 
cassette lead to connect to your computer 
for instant loud, clear amplification of all 
‘sound output. 


"UNPLUG and it's a neat pocket radio with 


trap. Needs one PP3 battery. 


(not supplied). 


SUPER ARCADE-SYTEL GAMES FOR ZX SPECTRUM. 


Superb version of shh 
15 mazes, 9 speeds, 9 grades, hi-res 
colour/sound . 


GULPMAN 


‚ you know what! 


. fast m/c, hi-score, etc. “An 


extraordinarily good program — well worth 
the price." P.C.W. magazine. Е 


WINGED 
AVENGERS 


SCRAMBLE 
Condition Red 


Load Level Meter with save/load switch for 
the 2Х81 or Spectrum. £6.95. Bookham 
54954. 


40/2 
ВВС:/МХВОРТИ Screen Dump Utility. Extra 
large printout on two sheets or print screen full 
width but down instead of acrose sheet. £7. 
Also MZ80K Armoured Invasion. Gripping 
game, nine skil levels, Sound, qood graphics. 
7. Slavedrive Software, 19 Newly Lane, 
Bramley, Leeds 13 LS13 ŻAL. 6/1 
Spectrum software. ‘Pools Forecast Aid': 
Results analysis since 1952 evaluated trends 
for drawn matches. Direct input and print-out. 
16 or 48K. biorhythm: Scientific ‘life-cycles 
principles provide prediction of physical, 
‘emotional and intellectual intensity levels. 16K 
£4.95 (16K), £5.95 (48K), to J English, 10 
Meadow Close, Shipdham, Thetford IP25 
TNF. 

15/2 


Informatics student is looking to buy ZX- 
Spectrum Issue 2. Please contact Mike 
Lucker, Lothringer Str. 103, 0.5100, Aachen. 
I'm further interested in program exchange 
with British students. 


37/2 


TRS80 — VIDEO GENIE 
SOFTWARE 


We offer a great selection of games and 
utilities from many leading software 
houses at reduced prices. As а special 


offer, to introduce you to our software, 
we are giving away, well almost, a 
software pack with a super variety of 25 
full length programmes on it, and all for 
only £7.50!!! Do not miss out! Send for 
your illustrated catalogue today. Please 
enclose an 3.8.0, 

SPARTAN SOFTWARE 

DEPARTMENT YC 

9 Cotswold Terrace, 


e Norton, Oxon. 
Pos 3058 


Telepone: 


31/1 


Hi-res, colour-graphics пт 
‚ fuel dumps . . meteors . . B-direction 

control . . hi-score. 

ARCADE ACTION FOR ONLY £4.95. 


Il m/c. SUPER 
70/1 


Atom Adventure investigate strange happen- 
ings in the Old Menor — then try to escape. 
12K M/C £6.00 from Fourth Dimension Soft- 
ware, 15 Killearn Drive, Paisley РА! 306. 

43/2 
VIC-20 (unexpanded) Games Tape: Punkman, 
Black Knight, Grand Prix, Cavern Shoot, 
Amaze, Side Shoot. АИ 6 for £5inc. P&P. Fast 
deivery, from: Starraker, 21 Hoyle Road, 
Hoylake, Wirral, L47 3AG. 


49/2 
SALE АЕ 
DRAGON 32 GAMES 
STARTREK III (superb graphics). a 00 


CHECKERS (children’s delight). ....Е3.50 

| 3-D DESIGNER [shapes galore). .. .. £5.00 
LUNA LANDER (a challenge)... . . . £4.00 

| DRAGONSLAYER (the ultimate adventure) 
£10.00 


S.A.E. & 50р for Catalogue 
SAINT GEORGE SOFTWARE, Dept. YC, 
73 Ling Street, Liverpool L7 


29/1 


DRAGON-32 SOFTWARE. Business software 
from £9.95. Educational & games from £2.95 
S.A.E. appreciated. MISTRY MAGIC (ус), 75 
St. Margarets Road, Bradford 807287 
/1 
VIC20 tape of six games. Minefield, 
Bats/Bugs, Bricks, Ski-run, Brands, Jelly- 
Men. Available from D. Poynter 6 Borrowdale 
Close Wistastow Crewe £5.50. 69/1 


Vic 20 (3.5K) “Bomber” Hi-Res Adaptation of 
Blitz” only £1.99. Databrain Software 
"'Greystoke'" Park Road, Bowdon, 
Altrincham, Cheshire, WA14 3JG: on 
cassotte. 

8/2 


USER-DEFINED GRAPHICS FOR THE 12K 
АТОМ + FULL LOWER-CASE, Design your 
‘own model characters and move them around 
with m/c speed also screen-editor, keybeep, 
tenumber, flashing cursor, auto-repe 
extended-line, £4.95. 
SPACE-ADVENTURE (22K) New fest moving 
т/с 8 Basic program (Atom), Spacecraft 
simulators, stunning hi-res graphics £6.95. 
ZX-SPECTRUM (16K) FRUITMAN 21 the 
arcade features ghosts, dots, fruit, special 
dots, tunnel and hiscore (full colour + 
‘exciting sound) £4.95 cheques to J. Quinn 26 
Forsyth St. Scotland (РАТ6 ВОТ). 


30/2 


WORTHWHILE PROGRAMS 
16K ZX-81 and 48K Spectrum. 
FIRST AID — teaches the principles of 
first aid. Fully scoring. Ages 13+. 
COMMUNICATOR — Mose code, 
semaphore, verbal reporting, use of 
telephone. ideal for cubs and scouts. 
£4.99 each. State machine. Cheques/POs 
to: 
Network Computer Systems Ltd. 
39 Bampton Road, Luton, Beds. 


9n 


Acorn Atom 12K «12K, PSV, #60 + software 
worth £300. Can deliver ANYWHERE Bargain 
£140 061681 2875. 10/2 


Swap your unwanted software via Software 
Exchange Club. S.A.E. for details, UKsec 15 
Tunwell Greave Sheffield 55968. 24 


ZX-81 GRAPHICS board £19.95. Fits inside 
case. Define up to 64 characters (+ inverses). 
SAE, D. Hutchinson (Circuits), 103 Vicarage 
Wood, Harlow, Essex. 14/1 


MZ80K/A Horserace Analysis, Winners 
galore. A serious program. Cassette: £5.75. 
Details: Paragon Moorside Woodlands 
Wimborne Dorset. 
26/1 
Spectrum Games Sale. Venture (7 games in 
1), was £6. 3 compulsive games, was £5. The 
lot on one cassette for just £6, Bobker, 29 
Chadderton Drive, Unsworth, Bury, Lancs. 
in 


Spectrum 16/48K Software Pack. Contains 
two space games, two tank games, mini- 
adventure, board game plus more on one 
cassette. £3 to Allan Morton, 16 Ben Ledi 
Road, Kirkcaldy, Fife. vu 


BULLDOG 
SOFTWARE LIBRARY 
offer programs for ZX81/Spectrum, Vic, 
BBC, Dragon, Oric. These include 


exciting arcade/adventure games and 
educational/business appi 


tions. 12 
months membership is £10, hire charges 
£1.35 per two week period. You wil 
receive an informative monthly news- 
letter, a continually updated catalogue 
and 'order forms. Full money back 
guarantee. Send now: 24 Southernhay 
East, Exeter, Devon. 


Dragon-32 Games for family entertainment 
Munchers, Breakout, Hangman, Jackpot, 
Aeropiane, Lightcycle. All on one cassett 
Price £6.50 including VAT and P&P. Send 
your cheque to Te Ltd, Bridewell 
Lane, Tenterden, Kent TN30 6EY. 

62/2 


Acom Atom 12K ROM 12K RAM P.S.U. 
Books Software £150. Ti 
during day. 


е: Shooring 384 


BBG 39/2 


Programs for the BBC Micros A & B: Dalek: 
Fast MIC arcado” game. Hi-res graphics 


logue. Cheques to 

Tachyon Computing, 168 West Wycombe 

Road, High Wycombe, Bucks. HP12 3AE, 
2 


1 Мешегоп Close, ford 

-Heath, Poole, Dorset, BH17 7PL, Mr J 
Hunter. 

29/2 


Spectrum Races 1-10 players, Bookmaker, 
stunning Lead us Pontoon, high-res 
picture cards. Missile destroy tanks, planes, 
before they destroy you. On cassette, £4 
inclusive, Cheques to Redman, 43 Mere Knolls 
Road, Sunderland, 586 9LG. sua 

Ш 


ОВАСОМ 32 ог 
TANDY TRS-80 Colour 


Lots of programs — lots of useful 
hints and information EVERY single 
month in “RAINBOW” an exicting 
B 200-page magazine from 
U.S.A. 


Send £1.95 (plus large 56p s.a.e.) 
for sample issue to 


ELKAN ELECTRONICS (Dept. YC), 
FREEPOST, 11 Bury New Road, 
Prestwich, Manchester M25 6LZ or 
telepone 061-798 7613 (24 hour 
service). 

4/2 


BBC 32K Monopoly. Up to six players 
including computer. Computer considers deals 
and offers exchanges. Short and standard 
game options. Gamesave facility. | Skelly 31A. 
Hilfioid Drive, Heswall Merseyside. £6 inc 


25/2 
BBC quality programs: Low prices. "Chess 
Clock” (16K) — £1.95. "Two-player 
22.45. Datum, 22 
Rees: 500 рот Мези = 

11 

Sharp MZBOK, 48K. Year's warranty. Four 
versions of Basic, machine code, chess, 
adventures, databases, arcade games £325 
021-458 4582. (Birmingham). ES 


Dragon screencopy programs for Seikosha 
СРТООА — print both text and hi-resolution 
screens — in up to four shades — £5.95 for 
Cassette plus full detais — Brain Power 
Penyoner Groeswen Cam СЕЗ ТОТ. n. 


Chesterfield 


CESIL. BBC model B. CESil as described in 
Computer Studies — Book 1. Tape plus 
instructions £8. V. Webb, 3 Poplars Grove, 
Maidenhead, Berks, $18 8HD. " 
at 


MZ-80A/K Wordpro £8, Databank £6, Copier 
£4, Games £3. List — SAE: DCS, 38 South 
Parade, Bramhall, Stockport. 

52/2 
Spectrum 0 & Blitz tapes £2.00 
each or £3.50 together inc p&p. Send 
cheque/PO to Holiday, 44 Lennard Tosd 
London SE20 7LX. 


SPE CTRUM sek RAM — 


Upgrade your 16K Spectrum to 
48K with our RAM kit. Only fits. 
Issue 2 machines, identified by 
a large chip in a socket in line 
with the "'9" key, visible 
through the rear expansion 
cutout. The kit consists of 
chips and instructions, and NO 
soldering is needed. 

£24.50 incl. VAT and P&P 


ххх X 


HAPPY WITH YOUR 
DISPLAY? 


Or have you got problems? 


e Are your whites yellowish? 

els every other line a different 
colour (like Venetian blinds)? 

eDo your characters wobble? 
(Some character wobble is 
bound to exist, but it can be 
reduced) 

We have prepared instructions 

to allow any Spectrum to give 


the best possible results, by 
adjusting internal controls. 


Send £1 plus S.A.E. (Sent free 
if you order the RAM.) 


Fountain Computers Ltd., 
Darvill Road, Ropley, 
ALRESFORD, S024 OBE, , 


Vic-20 software Chess £7.00, Panic £7.00, 


Thornbury, Bristol (0454) 412835. 
12/2 


Store information. Storage program for any 
Spec: E 
Alter, Recall, Save. Only £3.50 on cassette 
with full instructions. Р Banning. Box No, 2, 
/; 


TINY PASCAL PLUS for PET (16K +, all 
ROMS, disc or cassette) and APPLE 
(disc). Package consists of Ene editor, 
Compiler, p-code interpreter, 50 
manual & sample programs. £29. 
VIGIL interactive games language for PET 


or VIC (6.5K f. Inc Includes 9 КУ & 


50/70 page manual. 

SAE for full software. 

АОАМЗОЕТ (dopt. ҮС}, 18° Norwich 

Avenue, Rochdale, lanes. OLTI 502. 
20/ 


Software u vare urgent гедже! Arcada games; 
ite programs for Vic 20, 2Х81, 

We pay top prices for good, 
exciting games, ^ Put your genius to work 
with high rewards. Write to Northwish, 
Bali Building, Stanley Street, Manchester 
МЗБЕО or phone 061 832914 today. и 


ооа т 


Weekend courses in Sinclair Basic, starting February 
1983. 15 hours of instruction from a qualified lecturer, 
Friday evening to Sunday evening. 

Luxurious 3-star Worcestershire Hotel, all rooms with 


bath and other facilities. 
£55.00 inclusive. 


GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster 


(0562) 754041 
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BBC (32K) and VIC 20 (6.5K) 


DON'T JUST TALK ABOUT 
EDUCATIONAL SOFTWARE . . . TRY 
OURS! EVERY PROGRAM IS 
CLASSROOM-TESTED AND FULLY 
GUARANTEED. 
"LETTERS" (BBC only] — for ages 4 106 
— teaches the correct way to form lower: 
case letters of the alphabet. Great 
graphics. Give your child а head-start in 
leaming to wie. 9.95 for suite of 6 
одгате. 
P SEQUENCES“ Seven common 
mathematical sequences clearly 
demonstrated using full colour and sound 
{eg primes, squares, Fibonacci 
“METRICS” Revises and 


understanding of volume, 
capacity, ares, and mass. Five programs 
оп one tape for £9.95. 

and many more. SAE for complete list 


Spectrum 48K special introductory offer. 
{гөө diary system with the Bank Account 
System, written to professional standards, ful 
Screen entry, maintains transaction file of 
Standing Orders, Salary, Cheques, etc., printe 
statements, why wait for the Bank, cassette 
аги! user manual, £5.00, Kim Gouldstone, 4E 
Burleigh Avenue, Wallington, Surrey. SME 
7.6. 32/7 


MUSICSOFT. 
BBC MICRO 32K A/B. 


5 music games of memory and dexterity. 
Multicolour graphics. Fun for 5 year olds 
yet frustrating for graduates. Variable 
speeds and scale levels. Cassette and 
Instructions £3.50 
Cheques to Musicsoft 
12 Fallowfield. Ampthill, Beds. 


16K ZX81 Leads + manuals ASMIC chip for 
m/c programming, £60 worth of games + 
mags, tape recorder all for £120. Good Easter 
322. 


5/2 
Vic 20 owners. Exciting educational programs. 
Suitable for children aged 6-12 years. £5.00 
plus Бор P&P. Send for details E.C.P. 99 High 
Street, hail Weston, St. Neots, Cambs. 


Classified Rates 

Linage: 30р per word (Min 45 words) — 
prepayable 

Linage advertisers should complete the form 
provided in BLOCK CAPITALS. Phone number 
counts as 2 words. Name and address to be 
paid for if used in advertisement. Box Number 
if required is ЁЗ. ОО extra 


Display — rates per scc (Min 2scc} 
Oneinsertion £7.00 
Three Insertions £6.70 
Sixingertions £6.50 
Twelvelnsertions £6.00 


Display advertisers should provide separate 
copy and preferably reserve space by phone 
(01-661 3031) 

Method of Payment 

Cheques etc, should be made payable 
to IPC Business Press Limited and 
crossed "& Co" enclose herewith 
chequelPO for 


Please debit my Access/Visa Barclay 
Card/American ExpressiDiners Club Inti 
las below 


op 


I 


SIGNATURE 


Post to: 

Cut out the order form and return 
together with your remittance to: 
Classified Department, Your Computer, 
Room H211, Quadrant House, The 
Quadrant, Sutton, Surrey SM2 BAS. 
(01) 661 3031 
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Printers for £14.95? Yes, only £14.95 for a New 
plain paper printer, Cheques/P.O. + £1.25 
P&P to: — P. Ralpha, 1 Duxford Walk, Moston 
M/'109)N. 

34/2 
2X81/16K Games Cassette. Four Programs 
(One Armed Bandit, Word Game, Lunar 
Landing, Golf). All on one tape. £4.95 to 
Ushers, 60 Station Road, March, Cambs. 

54/2 
TEXAS Т199/4А SOFTWARE on tape, from 
£1.95. Send s.a.e. for list. Apex Trading Ltd. 


(УТ), 115 Crescent Drive South, Brighton, 
BN2 6S8. 
65/2 
ZX81, 16K Tuition, testing, problems 
for 


.S.E./'O' mathematics. Previous knowledge 
unessential. Cassette £4.50. C. Jones, 4 The 
Eyrie, Burton-on-Trent DE15 ODT. 

3/2 


SPECTRUM 


INTRODUCTORY OFFER: Large 
selection of software and add-ons at 
discount prices including: 
Мезете £14.25 
The Hobbit £14.20 
Pimania £9.50 
Black Crystal £7.12 
Time  Gate/Football 
Penetrator £6.60 
Orbiter/Ground 
man/Nightflite £5.65 
Escape/3D Tunnel/Mazeman £4.70 
Over 75 different programs in stock! 
P&P 50p Free on 3+ tapes. 
Send large S.A.E. for complete list. 
IVYSOFT, Dopt. YC, 
91 Cleeve Drive, Ivybridge, 
Devon PL21 985. 


Manager/ 
Attack/Gulp 


2ХВТ and Spectrum educational and games 
software send SAE. B Horsfield 23 Lealhoim 
Crescent Middlesrough. 

272 
Computer or Daisy Wheel Printer wanted 
urgently, anything considered. BSG, 24 
Southernhay East Exeter 0626 860465. 

ү: 


VIC-20 Software Cassettes, £3.95 each inc. 
postage. No. 1: The Raider, Spacewarp, 
Breakout. No. 2: Skier, Cowboy shoot-out. 
No, 3: Scramble. All for the unexpanded 
VIC-20, uses Hi-Res colour graphics and 
sound. Cheques/P.O.s. to A. Carter, Ewelme, 
Ewen, Cirencester, Glos. 617 6BU. 

38/2 


BAUG SOFTWARE 
Introductory offer ATARI 
73496 off hardware up to 20% 
off Software. Commodore and 
1096 off X87 key- 


Drag on. 
board £26.00. 

Telephone 0232-621221 for 
details P.O. Box 123, Belfast 
BT10 ODB. 


Spectrum software library. Weekly hire from 
Б0р. Try programme out before you buy. Send 


stamp 


for free catalogue to Thomas 


McQueen. 25 Blenheim Gdns; Brixton Hil, 
London. S.W.2. 


25 Lynwood Chase, Bracknoll, 
Berks RG12 2UT 


50/1 


DRAGON 32 


Five Exciting Games for 
ONLY £5.40 


Hi-res colour and graphics 
Fun for ай the family 
BULLS & COWS 
MAZE RUNNER 
HAMURABI 
RATTRAP 
EARTH DEFENCE 
ARGENT SOFTWARE LTD 
Dept YC 
Midcourt House 


DRAGON 32 AND SHARP М280К 
SOFTWARE 


Games Packs — £6.50 each. 

Games Pack 1 — Bowling, UFO, Muncher, 
Micropoly, Mastermind. 

Games Раск 2 — Race-chase, Depth 
Charge, Motor Cross, Glorious 12th, 
Canyon Bomber. 

Games Pack 3 — Tank Battle, Reaction 
Time, Blind Maze, One Man and His Dog, 
Life. 

Game Pack 4 — Poker, Pontoon, Roulette, 
Othello, Stock Broker. 

(Sharp only) 

Adventure Games 

Devils Triangle — Sell to Bermuda but 
beware of the Bermuda Triangle! — £5.00. 
Earth Rescue — Search the Galaxy for a rare 
mineral needed for Earths survival — £5.00. 
King of the Valley — Try to control a 
kingdom and its people — £3.00. 

Desert Patrol — Find your way across а 
desert but beware of its inhibitants! — 
£4,00. 

Educational 

Maths Tutor — A set of programmes 
designed to teach maths to children from 
3-10 yrs. — £5.00. 

Word Quiz — Find the hidden words in a 
jumble of letters — £3.00. 

Send cheque/PO or SAE for details то 


Abacus Software 
20 Rhosleigh Ave. 
‘Sharples Park 
Bolton ВІЛ ВРР. 


Atom Acorn fully expanded never used game 
cassette. Only £120. Phone 591 6650 after 5. 
2/2 


DRAGON-32 

AND BBC MODEL B. 

747 FLIGHT SIMULATOR 
Spey resisti ingsumentason end plot 
Saa Win goner Crit craton 

t engra Wes 
tod manae fures. They ЭК муен 
mee а Dragon? excwlent graphice 
die to Vw АЙ to produce the most 
ан inerrant сарт ye wen ол a 
fone computer Thar 2I red dai ond 
qe 25 oder паса esa dagrami: You 
зо Brot, абала вео ви 


centring in tre perspective. Uses Joysscks 
and comes with bound 12 page manual 
includes opine to tact with fake otf or 
водот landing approach and restart. 
Cassette ГӘ ЭЎ (PP and VAT included) 
АСС. LTD., 22 Waverley Ad., 
Hindiey. Gtr. Manchester WNZ JBN. 


ЇЇ®@®® 


css; 


ORDER FORM 


Please insert the following advertisement in Your Computer Classified Section 


LINAGE 


£4.50 


£6.00 


£7.50 


£9.00 


£10.50 


£12.00 


£13.50 


No. of insertions required[ ] Box No. required YESINO 


NAME (Please include initials]. 


ADDRESS 


£15.00 


Payment by credit card please state address card is registered 


Daytimetel.no 


THIS FORM SHOULD BE RETURNED BY FEB. 28 FOR APRIL ISSUE PUBLICATION 
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_ 16K RAM PACK FOR THE 


UPITER ACE 
THE NEW'PACER’ 


FROM STONECHIP! 


a UB UM 


The RAM pack that starts at a full 16K 
and is easily expanded to 32K by plug-in module! 


At last! The thing Jupiter Ace owners have waited patiently for. 
A minimum Of 16K RAM plus the added benefit of extending to 32K by asimple plug-in 
module! 
Now you can start to program seriously in FORTH without the restriction of 3K RAM. 
Make no mistake. Not only is the PACER the first RAM pack for the Jupiter Ace, it is a totally 
professional piece of equipment. 

Look at just some of the features:— 
* 16K RAM expandable to 32K * Professionally cased to enhance the look of your computer 
* LED Power-on indicator * Wobble free connection — no loss of programs! * A fully tested 
product * Complete with 1 year's full warranty. 
The NEW “PACER” 15 available now direct from STONECHIP ELECTRONICS. 
Write now for quick delivery by mail. 
Remember: For more power from faster FORTH ... you need а PACER! 


Os SS SS eee 


DEALER Ej 
POST TODAY to STONECHIP ELECTRONICS, Name: NQUIRIES WELCOME 
Unit 9, The Brook Industrial Estate, Deadbrook 
Lane, Aldershot, Hants. (Telephone: 0252 318260) ^ Address: 
Please forward me the following:— 
^B EBER RAM packs for the Jupiter Ace @ 


... 16K expansion modules (to expand "PACER" 3 5 ae 
хоз REUS STONECHIP 
enclose full remittance of £ made 
payable to элер ELECTRONICS 
Please note: All prices include VAT, Post & Packing Я 
for U.K. deliveries (overseas add 1596) "More ways to make more of your computer 
Delivery approx 14 days 
тшш ишш шиши пиш иши ШШЕН НЫШЫ ШЕШШ ee илыш ee ee ПЫШ SES GESTUS ee eee ee ју у у На 
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DRAGON OWNERS. 
HAVE WE GOT A GAME FOR YOUR 


WINTERSOFT PRESENT 5 GREAT CASSETTES TO TEST OUR METTLE 
AGAINST THE DEADLIEST ADVERSARIES, KEEP YOU GUESSING, 


AND STRETCH YOUR CREATIVITY TO THE LIMITS. 


ужи | THE RING OF DARKNESS 
The first fully hi-res graphic adventure game for 
the Dragon 32. Ве you warrior, wizard, or thief 
you travel the enchanted land, trade with fools 
and kings alike, dare the depths of vast, monster 
filled 3D dungeons and face, at last, the secret 
quest. If you survive. It includes а save game 
facility (it could take you weeks to play) 

£10.00 


cras DRAGON TREK 
An advanced Star Trek game in hi-res colour. 
Mixed text and graphics, moving Klingons, 5 skill 
levels, onboard computer and lag time 
interaction will have you zapping Klingons till 
stardate 2477. £6.99 


«4 


PEPPER'S GAME PACK 
6 GREAT GAMES ON ONE CASSETTE 


NAD THE NECROMANCER 

Nad has stolen your book of spells. Track him through the 
catacombs and use cunning to trap him, but watch out for 
serpents, trolls, ghosts, etc. 

MUSHROOM MUNCHER 

Stem the epedemic of blue mushrooms and flying pods. Look 
out for the munch monster. 6 skill levels. 

CHESSBOARD TRACKER 

Use cunning and strategy to trap the computer controlled 
runner, but beware deadly blockouts many skill levels. 
CHAMELEON RUN 

The canyon walls are closing in, can you fly the shuttle to level 


MASTERBRAIN. 
You'll need all your wits to crack the computer's code. 3 levels 
of difficulty. 


, PEPPER'S BREAKOUT 


Knock the bricks from the wall. 
keyboard. 7 Skill levels. 
TERRIFIC VALUE — ALL SIX JUST £7.95 


Operates by joystick or 


ARTIST'S DESIGNER 

Produce intricate designs in hi-res graphics and save them on cassette. Full list of 
features include joystick or keyboard control, circles, paint, shape replication and 
text merge labelling, Ideal for education, diagrams, home video captions. 6,99 


THE MINSTREL 
А graphic music sheet on the screen allows you to compose masterpieces, and save 
them on cassette. Educational and entertaining. £5.99 


10. 5 skills. 


Available from selected dealers or send cheques/POs made payable to: 


S.W. WINTER & CO. LTD. 
101 Westminster Bridge Rd, London SE1. Tel: 01-928 5945 01-633 9611 


We have Dragon 32’s in stock NOW £173.00 + VAT 
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THE INTEGRAL EXPANSION 
SYSTEM FOR VIC 20 


и" NOS «А 
а f "го: 1 "we consider for your “ © 
fh БЕ а, УС 20 | O 


е ы v 

@ It’s a direct replacement for the Commodore 16K RAM cartridge but it's no ordinary cartridge N 

@ it has space for the 40 column ROM or a programmer’s toolkit КОМ 

@ It has space for a cartridge slot, accepting any Commodore cartridge 

€ It has space for an extra 16K bytes of RAM, making a total of 373K (28159 bytes free for basic, 8192 bytes for machine code or 
game simulation) 

€ It’s part of a complete system including motherboard, Eprom programmer, 16 bit second processor, etc. and is available at many 
computer stores and in most European countries 

Ф It's designed, manufactured and fully guaranteed for 6 months by: 


SOLIDISK TECHNOLOGY LIMITED 


COMPUTERS PERIPHERALS MICROPROCESSOR DEDICATED SYSTEMS 
~ Tel: (0702) 618144/613081 Trade Name: AUDIO COMPUTERS 
87 Bournemouth Park Road Southend-on-Sea Essex SS2 5JJ England 


ЛЕ YOUVE ALREADY GOT A SINCLAIR RAM РАСК, 
ALL IS NOT LOST! Ee 


The Fix-A-Ram offer is for you. ~» £0.50 | 


Program crashes on the ZX81 are only too well known, but one of the most 

common reasons is *wobbling'. 

The Sinclair Ram Pack is attached to the computer by a small contact area, as 

shown in figure 1. 

We have designed what is much needed: a plastic sleeve, which is sandwiched 

акасы between the Ram Pack and the computer, called the FIX-A-RAM (see 
а. 2). 

RESULT: a perfect match and stability. 


The THE MOST PRACTICAL 
SYSTEM FROM: 


Special 
Ram pack 


is for you! 


@ It's a direct replacement for the Sinclair Ram Pack, but it's no ordinary Ram Pack! 
@ it has space for a ROM, either for games or more serious applications such as electronic & 
spreadsheet etc. . . . 4 

@ it has space for ће X-ROM CARD 

@ It has space for a keyboard sounder 

® It doesn't wobble! £ 

Available from Solidisk Technology Ltd. at the above address. 


17% 
EA ENT 


RA ATIDA 


x 


Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN. Telephone: 051-236 0407 


bdo) Yes | 


